esp@cenet Family list view 



Page 1 



Family list 




for: 



WO0204402/J 

Dei i veil f i u i n CT applications . 

1 Ester derivatives 

Publication info: AU7102701 A - 2002-01-21 

2 ESTER DERIVATIVES 

Publication info: CA2415468 Al - 2003-01-10 

3 ESTER DERIVATIVES 

Publication info: EP1302458 Al - 2003-04-16 



Publication info: US(>846835 B2 - 2005-01-25 



5 Ester derivatives 

Publication info: US2005065211 Al - 2005-03-24 

6 ESTER DERIVATIVES 

Publication info: W00204402 Al - 2002-01-17 




Ester derivatives 



US:i003191316 Al - 2003-10-09 



Data supplied from the e5p@cenef database - Worldwide 



http://v3.espacenetxom/family?sf==n&FIRST=l&F=8&CY=ep&^ 7/11/2005 



THIS PAGE BLANK (USPTO) 



(19) i&^^mmmmmsi 
(43) nis^i^ra B 
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WO 02/04402 Al 



(51) m^^lf^n^': C07C 219/10, 219,^22, 219/24, 
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2000^7^11 B(11.07.20CK)) JP 



(71) \hmxr^mi^<±x(Dm^m\z'Disx)in^SLm 

Hfe A&il (BANYU PHARMACEUTICAL CO., LTD.) 



[JP/JP]; T 103-8416 a *«*»r2Ti 2 

S3^ Tokyo (JP). 

(72) «w#;tecfci; 

(75) n^^/a\mx (^miz-Di^xo^ji stsw* 

(OGINO, Voshio) [JP/JP]. (KURIHARA, 
Hidckl) [JP/JP]. ffifflfllHl (MATSUDA, Kenji) [JP/JP]. 
jB»§Bfc (NUMAZAWA, Tomoshige) [JR'JP]. 
— (OTAKE, Norikazu) [JP/JP]. If (INOGUCHI, 
Kflzuhito) [JP/JP]: =r 300-2611 3EWli:'0 < 1^ ifT:<ti^« 
3«i6 nm^mVk^^^ O < Itm^ms^ Ibamki (JP). 

(74) *tSCO+t^#: 3SWSaH*a^5tt (BANYU PHAR. 
MACEUTICAL CO., LTD.); T 103-8416 SSft** 
g 0 *;*8*IBT2T g 2#3^ Tokyo (JP). 

(81) ti^H (Hrt;: AE, AG, AL, AM, AT, AU, AZ, BA BB, 
no, liR, liY, U/., OA, CI I, CN, CO, CR, CU, CX, l)K, 1>K, 
DM, DZ, EC, EE, ES, FI, GB, GO, GE, GH, GM, HI^ HU, 
ID, ll„ IN, IS, JP, KK, KG. KP, KR, K/., LC, l.K. LR, 1.$, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 



(54) Title; ESTER DERIVATIVES 

(54)*W(D««i: x;^x;Hg«1* 



U 

— p— C— 0— / 



(I) 



< 



X 



il fa? 



^ (57) Abstmct: Compounds of the general formula (|X which exhibit selective muscarinic Mj receptor antagonism, little have side 

O elTecls, and are suitable for admlnistralion by inhalation and uselul as iherapeulic agents for respiratory system diseases or llie like: 

fs| (l)whcrein A is a group of the general formula (ao) or (bp): (ao) (bo) Ar is ao'l or heteroar\i, any of which may be substituted; B^ 

O and are each an alipliatic hydrocarbon group; R' is lluorinaied cycloalkyl; R^ R^ and R^ are each lov*>er alkyl, or a single bond 

Q or all^'lcnc, any of vvhich is bonded to B\ or alternatively and R^ may be united to form alkjienc: R' and R* are each hydrogen, 

^ lower alkyl, or a single bond or alkylene, any of which is bonded to U"; R*^ is hydrogen, lower alkyl, or N(R*)R^; and X" is an anion. 



wo 02/04402 Al liiiliililllllliiiiiBiilBi 

N/, PI,, pi; RO, RV, SI), SK, SG, SI, SK, Si., TJ, TM, TR, JiSfti^MSS: 

TT. TZ, UA, Ua US, UZ, VN, YV, ZA, Z^^ — 

■Ktnsffi 

(AT, UK, CI I. CY; DK. UK, KS. Kl, KR, GH, GR. IH, IT. 
LU, MC, NL, PT. SE, TR), OAPI 4*1* (BF, BJ, CF, CO, 
Cr. CM, GA, ON, GW. Ml., MR, NK, SN, TO, TO). 




(57) St^: 



-«!:^ ( I ) 



Ar 0 

II 

-C — O— A 



HO- 



L^fp, AfiS; ( a o) (bo) 



(1) 



— B^-N* (16} — B»— N-^H (ho) 

/ R* / \ 

^ryv^Xtt-N (R") R'-C^ $ tiSS^ ; X-ttlt^ 
-5] •C^$tv-5fk-g'!^^ici&gi-5o 



wo 02/04402 



PCT/JPOl/05987 



I 

m m 9 

w ^ ft ^ 

nxViS [Basic and Clinical Pharmacology 
4th Ed. , (APPLETON & L ANGE) , P P 8 3 -P P 9 2. 
(1 9 8 9) 'MSB rug News & Perspective, 5(6), 
PP345-PP352 (1992) m^M] . 

e.. mtE^xizm<m^tix^^^j:,7.t> u >^mmzi^mi^m^mt^^w<o 
^^<^m^rtih::n^3m(0D-:f^^'jrizMvx$mm\zi^m-^, ^<Dit 
8&> cn^(Dit^m^. ^i^mmmmmo^mMxit^mmtLxmnn^ 
r^t. am. S'iiv mmmmmmizmxx. mzu^^^mzmmr^m^ 
^(^'^u^m^Rzm,^mmzmmT^i-mKmm(o>m\zmt>^MMf3iwm 



wo 02/04402 PCT/JP01/D5987 

2 

^^m^t^mtmmizmm'?>ih^^thxi,t. mmm^i-i 3 1 1 

4 5^{i^mmmoi\:^!^ ; (F a rma c o) . 4 7#9^. 1 l 3 

3 - H 4 7K (1 9 9 2^) IB«fe©fb^%^;5i^^f SnS. 2^ 

^ a> §1 

*%B^#e.Ji, -19:^5: (I) 

Ar O 



HO- 



■C — O— A 



(I) 



Att^ (ao) X^i (bo) 

x" 



_B^_N* (ao) _b2_n^N (bo) 

^M15i■^n^mmM^^\.x\^^x%ii\^mk7)\^^)vm^m.m:i,i)\ r^-bos 
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3 



HO- 



Ar O 

-C— O— A"* ( « > 



/ (apo) / (bpo) 

S^^^U ; R*nS7x:i;V«S:af>^^n7;i/^;i.»j&^6>^i-5l¥J:0il^$n-5 
25 iiife^$WUTViTt)j;V><£jgft7;Wl'a^jt5{c-r5;i)^ X^B ^ JiCDiSg-g-Wti 



wo 02/04402 PCT/JPOl/05987 

4 

ao -ry s e c-y5^;i/X, t e r t ^>5^;va, -rv^> 

»^^*U ^a|^tfh*r:;i/X, i-:/d^-;vs, 2~:fu<-)v^, -ivz^u 
'^n;!.!!, 3-::^x-;i/S. 2-:/x-;i.a, i->^x-;i/S, l-^5^;p-2 
15 -yo^-;p», 1 1 -yD/^-;u*, i i -xx^ijl^^, 

I^-^L < TiiJfn^ 1 ^L. < « 2 ©AT^uM^^^^-r 5 5 M^L < 



wo 02/04402 PCT/JPOl/05987 

5 

4-tfu>^jwsr 2-5^77u;ps, 4-^7V^))m. 2-^:l-)\, 

£i§f*L., ^wjAfiit (11) 
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6 

i^^Dr/Dtrm i-i7U':/^)vm. i^^u^y^m. ^>c;u-^^^^m. ^> 

B^^RotB^^ (Xf^B^^SiOT") ;i^'^n^^nitg*-rs r^^^l/j:V,t^6 

t\t. ^m^im^Le(Dmm^L<itPf:m!m!m^immmx$>'DX. 
mmm^ omu^ b < mmmmmmtymmt bx\t. 

7if5^5^>gi, tfnU5^>gi. tr/^^Ui;>^, 5^h^t Hutf u v>SXfi2 - 
25 [3. 2. 1] t^^>m. S-7^\diy^n [3. 3. 0] 

^^^>mx\ts-7^Ei.^n [3. 3. 1] >':^>s^*^s^5-g|^css 
^'^^mnmz^mt^h(Dx$>-:^x. mMtLxm^tL^h(Dx$,timiz 
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7 

F, cr. Br, r. 

-1-804^ HS04", -^P04^-, -|-HP04^; H2P04-, NO3", CHgOSOa. 

CHgSOa, CH3CH2SO3-, 

HCOO-, CH3COO-, Q-COO" 

(I) x-m-^n^it^'^omt^t. mxu^^A^^^ (bo) T^^n 

mmm] tit. ^mmm\z9^bxfkmRn/x}tt^moBm-^mij:^n^m 
mimti^xm^bti^mm^M^t^, 

i^mmHx-^iznmizmt^o 

Ait^ (a„) X« (bo) 



wo 02/04402 



8 



PCT/JPOl/05987 



(bo) 



B^tVT}t, mXit^ (12) 



(12) 







B^iUTfS, mXit^ (14) 



(13) 




T^^nsa^WMT^D. m^U% (15) 



(14) 




wo 02/04402 PCT/JPOl/05987 

9 

R ^m^R ^f)i~-mizf3:-D xmmr^ mmm'^^^i.xi^^xh^i^^mmm 2 ^ 

25 «^5iJ*f^bVi. 

R*3&tBi±(7)^^Bitg;^^jt©gg{flrt$s-^-r5t#. R'tbTji, mm^^x 
R\ R^RzSR'^oiifi^v^^mmtvx^t. m^ifR'RUR^f)i^ ^n^nm 



wo 02/04402 



PCT/JPOI/05987 



Cr, Br" 

X q2 

—(CHJ^-b:^ ;;N* (a^) 

10 ^B^2 

15 li) ] TS^tlSSTS-St^^^sW^nv 'I'rfe^C (a,) 



a) 




(CH2),-(_N< 




X" 




R2« 
r31 



20 
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11 



^ (ai) . (aj) , (aj) Xtt (34) fc::feViT^ kt/^Or^^t^fiifim. 
Mfcti. ^ (az) , (ag) X« (aj tc^l.iT> R'^SD^R^ijiSt'btc:;* 
^ (ai) > (33) . (33) Xtt (a^) fc*3frt5X-tLTtt, mXit 

or, Br 

R'xuR'tvxit. #^^x«^ ^ V >mm u < \t:L^u>mmmmx$>^o 



.21 




{CH2)k 
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12 

Lfc^t^T. -N (R8) R'xm-^n^^tLxu. mx\t7s./&. 

R^ R'lkzSR' 0»^v\^^mmtLx\ts mx}tR'ifiB'±m't^mt3:^ 
R''f)^:^mmf^. i&m7)v^)vmx}ti-N (r«) R^xm^n^m. 

(I) (7)^t. A;{it^ (bo) xm^n^&x^^m^o^t)M^w^^ 

— (CH2)„-b;J— -^N^^N ( bi ) 

ipii&i«ri^ifc7K3?sin?25oT. m^izmm'^tixi,^x%^im^MmL:mito. 
ixuz^Mmv; R''\it7m^.'?^L<imm7)v^)vm^M^v. R'}m 

<itmM(DR^'i!)^7mm-^x^^tt^i!)im^sti. ^xh^ (h^) 



wo 02/04402 PCT/JPOl/05987 

13 

~(CH^.<:n'^NH -i^^'^X^AuH -(c„,„_Q'^NH 

A A 

^0, mz^ (bg) 



(CH2}™-(3''^NH (bg) 



5 est, mJ5L(y^R«ttg5|B©ic5fc>&Wr§] ^^$tLS3£7r$.§t#^;«)WSL 

Vic 

S (bi) » (b^) Xit (bg) t;feViT, m^tlXHt2-CabSt#*W3ST 

10 ii^amrdb^o 



wo 02/04402 PCT/JPOl/05987 

14 

10 -:7;v:rn7xx;i/^, 4-7;I/4-d7xx;I/S. 2 -^'pn^x-jv*, 3- 

i?PD7xr:;PS, 4-:j7DD7xn;US. 2-yD^7xX;Ua. 3-r^D^ 
7xn;HI. 4-:/P^7xX;i/«, 2. 4-5^7;P:tP7xXJVS, S, 4- 
>^7;^:tP7xr:;VS. 2-i^nn-4-7;P:ta'7xx;i/S. 2-^5^;V7x 
3-^5=';V7xx;i.s, 4 -;<5^;i/7xn;i/S. 2 -x5^;i/7xx;us, 

15 3-X5^;l/7xx;i/^, 4-X5";i/7x:::JI/a. 2 - t^x;i/7xx;l/*, 3-h! 

x;i/7xx;i^S^ 4-t*=.;U7xx;i«. 4-;j< h:^^>'7xx;u«. 4-xh:^^ 

• >'7xn;i/S> 3, 4-/^U>5?:r=^x7xX;PS^;5t#tfe.n. 4>Tfe7x 
x;PS. 4-7;i':rP7xx;PS, 2-i?DD7xX;l/S, 4-^'DP7xX;i/ 
4-yp^7xx;i/'S, 3, 4-v7;U:tP7xX;VX. 4-^^;V7xX 
20 4-X5^;l'7xn;VS, 4-t:*x;i/7x-;VS. 3, 4-^5^l/>i?;t4 

>'7xXJPS^^WjgT*D, -JSS: (I) ©^Ctf. A^t^ (ao) 

^nsST^S^^-er, 4-i/pP7xx;us^;0W*L<. Ajas^C (bo) 

25 im^^^\^x\^^xh^\i^m^mk-t^. 

r7'y3^M-?TgM$n:fe^^|^4J5:ViL 6 ©v'i' PT;i/^;i/ST*t3T. 7jc 
mS^WLTViTfeckViftj Smmi£jt©MtelX«2JJ;(±, 



wo 02/04402 



PCT/JP01/05987 



15 



^jy}V'tm/ifu:;^)v^. 2. 2--jyMui^i7u^y^)vm. 3, 3->? 
:7;i/:tDv'i^D:7'5^;i/g, 3, 3~iPy)V^ui^ifU'r<,y^)V^, 3, 3->^7 

10 )V-tU- A-\iY-U^iyiyi;uKy^)Vm, 3, 3, 4, 4 -x h^7;l/:tP-> 

^u^y^)m. 2, 3-v7;1'^p$^^p:/5^;i.S, 2, 3-s?7;V':tD>'i? 

n-r^y^)],^. 3, 4->^7;U:tP>'i'D^>5^;P*, 2, 2, 3, S-xh^ 

7;p:tP'>i'p:/g^;HI, 2, 2. 3, 3-5^h^7;i/:tP->i^p'^>5^;i/»^ 
*«^tfe.nv ^•7?t>2-7;i/:t-p>'^pp^9^;i/S, 2 -7;i'^p>'i>p/^>5^;w 
15 3-y)Vtuy^u':f9')VM. 3-y}V:tni/i;n<y^jvm. 2, 2-^j 
y)l-^ui^^uzf^}V^. 2. 2-z^yMuy^u^y'f')vm. 3, z-i^y 
)V^a^^^a:/$^jvm. 3, 3-s?7;p:^-p>/i7D'^>5^;i/S, 3, 3->?7;u 

:rP-4-fcKP^'>5>^'P'^>5^;US, 3, 3, 4, A-'rhyyJV^ny^ 
u<y^)l^. 2, 2. 3. 3-y^hyy}l:toyi;n^y^)vm^ffWmv$> 

20 tp. #fC3, 3->?7;i/:fP'>i^P'^>5=-;P'S^;&?0$bl,i, 
-«S:^ (II) O^f, A^^^ (a^o) X« (bpo> 




— B^— NH 




wo 02/04402 PCT/JPOl/05987 

16 

^y^Q^y^jv^^jv^^ ^>z?)vm^if)mi-f^ti. mz 

~(CH2)K-|-N^.^ _(CH2),-(2n-r2'' _(CH2)k-£^N-R» 

(ap2) 



(CH2)k 



[^t. kjsttKR^oj^MiBcDjt^&wi-s] xm'^tL^mx$>^tt^^mmx 

m\z^ (a pa) 
(CH2)k-^N-R20 (ap3) 



(ap4) 



(CH2)k 
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17 

(bp2) 

« (bps) 



bps) 



10 -^55: (I I) (DArXitR'tVXit. frlB-«: (I) ©ArX«R^i:|Bl 

(Bpg) , (ap4) , (bpo) ^ (bpi) . (bpa) X\t (bps) ©B^^ B 
^^ B^^ B", k, mXttR^tLT^, MiE^ (a^) . (a^) , (aa), 
(aj > (bo) , (bi) , (ba) Xt* (bg) (DB^i, B^\ B", 

-m: (in -r^^tis^b^tj© r:fej t\t. mx\mm^mm^iz^i-f 
mmiiM^tvxu. m^\immi^. mwtm. mmm. v>m^. '^^mm^ 



wo 02/04402 PCT/JPOr/05987 

18 



-jrs: (I i-i) 



HO- 



Ar O 

II 

— C — O — aP* 



(ri-1) 



Tm^n^it^!^x\t^(Dm.t. -m^ din 

10 R^— L ( III ) 



HO- 



Ar O ^ r22 



■C— O— B^—N* (H) 



R« 

-m. (I i-i) xm^M^t^^o rjtj tit. r5.ymxm5.ymiz 
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19 

5 nso 

(I i-i) rm-^n^i\:^mxu^(DUt-^^ (III) -ir^$n 

So 

-fig^S; (III) -c^$tisit:^%a, SS. -fb^ife (i i-i) i^;hc:^ 
15 (I i-i) ©R'''«miI^Tab§t#«2^;p^±*t^ffl$ns. 

N-p<^;U^;1/jJnU>. N-;;^^;Hfou>^X N-^^;Ptf^»Ji^X 
N. N->?p<^;UTxu>. 1, 8-^;Tiftfvi^n [5. 4. o] ^y^%- 

25 7-X> (DBU) , 1. S-v^TifHS^i^^n [4. 3. 0] y:^-5-X> (D 
BN) ^©^3MlISlte;KT5>;m«t!UvX 4-e^^5^JUT$y tfU v'X 
tfnux ^yU>. ^V+/U>^<Z)^#JIT5>/&WStlS. 

W^. -fb^^i (I i-i) i^;Mc:*fL.Tv 
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20 

(I 1-2) 



Ar O 

— C — O— A""^ 



HO— 

— NH 



(11-2) 



(apoi) 



10 L^-R^^-L^ (IV) 

1^^. h'ms-L'^u. -^n^naAELT, mmM^M^L. R^'ummm^^ 

:^Kf^-^'&^Z.t\Z^K\. (1-2) 

I? 

— C— O— — / (1-2) 



HO- 



(1 1-2) T^$n6^b^«i^(^ r:^j tLx\t. mmmmmiiz^n 
a-fb^ti (I i-i) (Dm.tmm<D^^m^t?>:itti^x^^. 

(I 1-2) T^^n^-fb-^tixte^oigt-^^ (rv) Ta^ti-s 
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21 

x\t^(D^t-lst^ (III) '^m'^n^it'^!^t(DRmzm\^xfft>::tib^r 

" ' ----- - - 

KimT^. mi^(Dmm^ff^\ -f&^ (1-2) rm-^ti^<t^m^n^;i 
(I I - 3 ) 



Ar O 

— C — O — A»* 



HO- 



(11-3) 



/ (bpo) 

n^it'^my.\t^(D^t. -m: (v) 

Rep 

L'^^N (V) 

T;Wl/»&^efcL ; R'"'X(yJR«''«; ^n^tlMUT. 75/*^L.<Ji< 
tt-?-(Oii^:&SJ^:$-^> -^SC (VI) 



HO- 



Ar O R"* 

— C— O — b2--N'''^N (VI) 

/ \ 

[^4'. Ar, BK R\ R\ R«''S:rjCR^'''>ttBir|HCDa^:£:frS] 



wo 02/04402 PCT/JPOl/05987 

22 

-3) 

>6 



HO- 



Ar O R 

'I . A. 

— C—O— B^— N*^ (1-3) 
/ \ 



-19!^ ( I I - 3) . (V) X^J (VI) T^S^nS'fb^t/O r^j a:LTtt. 

MM^i 1 c^fetts^b-^^ (I i-i) omtmmom^m^t^^ittiiT^ 
m(D/\ti^ym^;0imt:^h^zym. xh^-y^. y'h^z^m. :/D5j^^v-s. 
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23 

t^i^tl )V^r.)VM ; mX^-i b U ^ U )m. t e r t - -/^-JVP^^JVi^ 

(I 1-3) TSsns^b'&'^x^^ofiii-jKs: (v) -e^sns-fb 
ii^. -fb^^ (1 1-3) x«^oSi^;ufc^L 
t; -fb^l^ (V) x^-^cDiS^ 1 =e)i^mm'E)V. 0^ b < i - 2 ^ v^t, 

~1 0 OtlTS&So 

^K:S»i:LT«. WfBSSii^l tc:fett-5^b'&<!fe (I I-l) X}t^<Dmtit 
SMib'&tl 1 'E:MzMhT. 1 Sf S L< it 1 ~ 1 0 ^Jl/tT-S 

25 

±i3Sji&tc*viT, -fb-^^i^ (V) tLxm^m(Dit^m^mm^^m^. 



wo 02/04402 



PCT/JPOl/05987 



(1 1-3) (Dmmit^m^^mr^t^u. mm^ d i-s) ommit 
^mts it-^m (V) <om.t^mm.mizi lom^^xRH^-^it^z.tfi^mh^ 
*t<. it^m (1 1-3) (DWi^mmt^t^it. ^Rf^mzm^mitm 

5 KjsnT^. m^(DmM^mK (vn i;m-^Mit^i^xu^(D-^ 

nsfli^'^xj^^w^ts, i^m\zm':>xi^mu xmmr^ctfiK. mmiz 
^r)Ts./mx\t^^yfm(Dm^(D}^Rf^moctizxr)^ d- 

10 i^^»©l^56ffift> ^^MS©mS:tJ?gfit)-ft:^% (1-3) (D^l&^mz 

^7 • v'>"tev';^ (P r o t e c t i V e Groups in Or 
ganic Synthesis)sT. W. !j^U-> (T. W. Greene) 

John Wiley & Sonsa(1981^) ^lc|a«©:;^i5feX« 

0 . 0 1 ^)v^iz:-m\<m.. 0^ u < h u ^ji/^raB^m. 

20 ^3t^4 

-JSS: (VII) 



25 TS$ns»?£mL, B^niitM^^. 'i^mk'm/x\m,^m^^ts.^u%w< 



Ar O 



C — O — A"" 



(VII) 



B^-NH 
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25 

t)> (1-4) 



HO- 



i 


\r 


1 


[1 



C — O B^-N 



10 (VII) T^$n5<b'&#l<^ r:^ tVX^t. WI2$Bi^lfc:fett§ 

^b'&ti (I i-i) (D^tmmom^m^r^^t^^x^^o 
-m^ (V r I) T^^n^^b^tjcDiiTcMjS}*, m^\mm^i- izsq 
7 owjkmizmmm^xit^tnzmc^:^miz^^x. mxu. zmmnm'f' 

mtvx/-^9i^^A^m>^^W}7i^mmz^^xn^^ti!)^x^^o 
mwti^7)i'^m^m\^^x^n^i^<^^(D:^mxit^n\zm\^^:^mz^':>xn 

20 5Jli*«T*?>. 

M^Si^T^. ii^©Ms^ffv\ -m. (1-4) T^^nsjb^i^x^^o 

±IBcD;^^{cj:0#e.n;fe-«!;i5; (i-i) . (i-2) . (i-3) ^t< 
it (1-4) TS$n§<b'&<l^X}:i'?-©tg0^ai • i^Slfi, M^«$/U*^;K 

mmxitw^^ • n^m<j)i^m(n>^m^wt^^mx\mMM.^^t)^xn'3 z. 



wo 02/04402 PCT/JPOl/05987 

26 

-jSiS: (i-i) xu (1-2) Tg$n'5'(fc'&tj©x-'e^$nsi^^:t> 
5 (i-i) (1-2) -ea$nsjt:^i^*jis^is#^5fe:*b?5::^^A« 
(1-3) ^u<j* (1-4) T«$ns^b^iiix«-e©Mf*, iiitm\z 
-m.^ (I -3) xt* (1-4) T^^nsffc^TO. ^(DrnthrMMT^ 
±B(Dm(D^-mmtvxu. m^it-m^ (1-3) x« (i-4) 

-iSi^iIl~l). (Ill), (11-2), (IV). (II-3), 

(V) xit (VII) T^^ns^b-^^^:. mxmms,^m^^i!)\ ^^o:^ 
^, :sm$imo)::^m mU'j>mwo9 s/o 5 e 4 i^d^j^g, Hi^^Mwo 9 9 

20 /4 0 0 7 0^^^, Hi^MWOO 0/3 1 0 7 8^^i^, T^^ny^ • ^ 
-^^^3^;p.Xx-<$/3> (Angew. Chem. Int. E 
d i t. ) > 5 6 6H (1 9 6 7^^) ; i/y^=T^V^ • 35a-^-$«' 

3> (Syn t h. Commun. )> 25 8-^. 1173^(199 5^) ; 
1^, 2 7#, 14-t, 2 3 9 3H(1 9 9 7^) ; • :t >^ • 

25 • -Jr^y^bU- (J. Org. Chem, ) , 5 2#, 1 7 0 OH (19 8 

\ n. 5 7^> 24 9 7H (1 9 9 2^) X«c:n&©;&fefcii 
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HO- 



Ar O 
II 

— C — O — OH 



HO — APP 2 



Ar O 

I II 
HO C — O — 

Li 



app a 



HO- 



Ar O 

" 0 

— c — o — ap 



(") 



(apo) 



— — N' 



.RP 



(bpop) 



Sn5BJfe»*^LTV5Tt)«l:lri«M7;WI/S*ji:*L : Ar. B 
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-isis: ( 1 1 - 1) , ( 1 1 - 2) ( 1 1 - 3) T^^nsfb-^ti^. - 

MW0 9 8/0 5 64 m{tkmBn(o:^miz<i:^r'^^z:ti!)^^^. 

N. N' -s?$/^'nA4^v';i/:!57;i'^$^-f5h\ i- 

mm^KDmmmnmmizmm-^Mhox^tfsiV^ii's. 31^, -«^xcd;?7 

;i.3i?>^ 1 ^MzMLx 1 ~ 5 0*b<f^i~2 ^;KD|gffli^tT^ c t 
X ^>^>. hjpxx i^nD^>i^x Wci^=J-vy. ^^DDJ|^;i/A. izal^ 

25 A7^H, i^:t+-y'>^*W*LVi. 

31^> - 7 0 'C-Sji&fofflliS^jt©^!^,'^, if * L < fi- 2 0 r 
~1 0 O'CT^^. 

SfSitrsift, 5 ^j-fBi- 7 B TbI^ if ^ l < 1 0 ^r^~ 2 4 
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i^TK^* u ^Am(07M u^mmmm:'. m7L\t^^b u >>a> '^mn u o 

P [5. 4. 0] ^yy'tl-l -X.> (DBU) , 1, 5 - i^Jlf tf->^ P [4. 

3. 0] /:^-5-x> (DBN) m<Dmmmjm75.>;mx\tif^)p>. 
4->?/5^;PT5/t!Ui?x trnux ;i/5^^^>, ^yux -ry^y»j>^ 

20 o^tiz^y). -m^ (II) ®<b'&i^^i?3i'r'5 c: t^&t^^So 

"izm^r^m^^ymm'^x^^it^m^mmi'tc^. mit^m\zyj^-jm:sL 

±$Bi&WL7)l^^)V&(DmXRmt. -^S; (ID 0A'fc^fj-§R6. R20 
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R**© rya::^)vmmSzy^a7}V^)Vmi)^iof^?>m^0M^-^n^W^M^ 
^LX\,^X'h^\,mm7)U^^)y'>mi tlit. ^fSOHJiSils^T^lC^lSI-S r7 

20 X@ (a) iZ^if^^h>Xit7}V'f\:i\^t<Dmnm7S,Jit]^\t. 

^;&?a««. ii^, 5^-3 0'C~i^2o ot:. iff^^h<umo'c^mi o ox: 
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5X N-^^)V^M^)>. N-^9^;i/tfDU>'X N-;>t9^;i/H^U>?>. 
N, N-5^^9^;UT-U>. 1. 8~z^71f\^iy^a [5. 4. 0] ^y^ii- 
15 7-X> (DBU) , 1, ^--J>7-^M-y^U [4. 3. 0] /:h-5-X> (D 
BN) ^®M3MJt&:^7S>;mfStrU>'>, 4-S^7^5^;i/75 / tfU v'X 

t?n u X jv^v'x u y u ym<rm^m7% ynjm-f^n. 

irhxhU;K ^^■^^J-)V^rymY^)7^Y^(om':fuYy>sm'm%. yJit 
5 i If * § . 
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HO- 



Ar O 
II 

— C — O— OH 



HO — AP"^ a 



HO- 



Ar 0 

— C — O— AP"^ 



(VII ) 



nja:. -ie^ (vi n r^-^Mit^mit. -m,xxm-^M:f3M>mx 

"^mtomsu,. mitmmA\zm^-'is^±r^-^n^:^)]^^>mxu^<D 
Emm^i^t-m,2xmtn^i[:-^^b0mzmcxnf> c ta^r^^o 
Kimj'^s ®m(o^!is&fTt,i, (VII) -es^na<b^%^#sc 

^mmm. -sammo-^m [mwAmo^ s/o 5 6 4 m^m. mwm 

wo 9 9/4 0 0 7 0-^^$g> fflHS^ffiWOO 0/3 1 0 7 ^Wm. ^r^fi^l 
- 1 2 8 9 7 0-t^#^#Bi] X«^n{:i^DS>^^, i55U««^J • 
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-So 

5 A-^U->^X (Hargreaves) ^0)-^^ [Br. J. P h a rma 
col., 1 0 7#. 4 9 4- 5 0 IH (1 9 9 2¥) ] ^Bfe^bTtftjfec T 

•f^- (Receptor Biol ogy^fc^) . 0. 2nM [^H] -N- 
;>^5^;UXn/I?^5> (8 4C i/mmo 1 , New England Nucl 
10 e a rM) ^.tmi^ib^tf^O. Sml ©5 OmM h UX-:^^^ 1 OmM M 
gCla, ImM EDTA^^g(pH7. 4) "tJ-e^ia (*>)2 0~2 5*0 . 
l2(ij^m'i>^n.K'-Vhrd^ify7.y^)V^- (Packard a.-y^ 

15 ackard T-f iJ7ns^>5^o) ^UD^T^-fJU^J^-m^bTt [^H] -N 
- (Packard Tan^b/t. [«H] -N-pt5^;i/ 

20 (Che ng and P r u s o f f ) [B i o c h em. 

Pha rma col.. 2 2#. 3099-310 8H (197 3^) ] \zM.-:> 
T, ^miiyY-^t^^ [^H] -N-^5^;PX3iJ?55>0i^'&^5 0%« 

(iCso) J:D^mLfcj|?ii^|!c (Ki) fcJ:DSbfc. 



^1 A^:&yVm,S:t5ni,^^f2|s:M^I5 






Ki(nM) 






ni3 




29.1 
4.76 


0.425 
0.079 


68.5 
60.2 
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ju:^:)j^)>^mm^m,u.m (in vitro) 

:^UMm^^mzm^n'Dlto S-DJ^mByyh (3 0 0-5 0 0g) ^JKjliL 
(9 5%02. 5%C02®m, 3 2t:) TJ^fct;^cT^5lX^I^g»|||3S*0. 
LTc^. :f3}mu-}V ( 1 . 7 nM- 3 6mM) ^mmH)^ 6 3 ^fflMfcT^^ 

2) mm^'y h^'^iz^n^UMU^^^i^i^ifiUm. 
15 S Df^m^9 (300-500g) 

(953^02. S^COgii^, 3 2*0 Tf^^febfc-^^^^XWl^fc. OTgS*l. 

og. m±mt!o. 6 gizxmmvTc. m^(^mt}itmRmztmLrco iwm 

20 ¥«bfc^. 1 0-^M©;^j;wt3-;H;:j;t) 2lfi]iDi$il$-Br, 2®@(D:j!j;^A3 

ffl#:35i&f^^Ufe©*lC, veh i c 1 e afeSV^fi^^^^fb'&J^S^-^Lv ^©2 
0^»e>*;i/nn-;Kl. 7nM~36mM) *3MfiT^^6«It^4b. 

^mKm^^^ntzo ^mRm^m\t^mMz^i-f^ u 7 t uyxotm^ 1 0 
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^2 j^:^:^v>'^mmm^m(m vitro) 



KB(nM) 



9.6 
1Q.6 



0.044 
0.21 



M2/M3 



218 
50 



5 A;^:^ U >M^^^#:j^^jg^ (in vivo) 

2~3 6^^i& (10-1 5 kg) ®SH±H-^;i/:^tS^bfc» ^>hAVl'\f 
10 (3 Omg/kg) «l^lS:4{Cj;D0^^. ALfe, 

P^MH^Ot^^Urc^fo, YT^hi^yy (TCK-6 10 0H, h^fc) fC 

^m<D;^^=i U ^m-km^-iZX. 4 O O O O // g/m 1 y)mk2 0 0 0 
0, 10000, 5000, 250 0. 1250, 625, 312. 5. 156, 
15 7 8^ig/ml 01 0M©liS«IRUfc. ^(D^^aijymm^rxhify 

m^l^M*^ (img/ml) <0®:AJ9:#tt, ^> hn;i/b'i?-;i/i65iiT (3 0m 
g/kg, i. V. ) , 7Xhi5^7 70^>^7'r-y'-*^ViTl O^Wffofe. 

25 «*7^, ^^^©m^-arT^^eHMtfco 
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^m\:^^(Dm^imm^ (sh i f tffi) 'A-A^m^rc, ^<D^^ 
3 iz^to 

shift® = 



^3 ^%\zidn^^^-^^^^m 





shiftfit 












>30 


>30 


6.8 




>30 


>30 


3.9 



15 izmMitt^^tfji-v^^. mmMMthxit. mn^m\z^\f^xm.'^m^^^tL 
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m7i^x\t-:fYi^mmzmmx\mm'^'t^xm^^^m^mmxh'oxh^<. miz 

T^mitT^ zi tifix^. mmmKmwm\tmmz7}(ix\tm(Dm^fsiim^izm 
mx^tmm-^'^x^m-t^mmxs^^x^^^i^ 

16 «i. o--Qom&%om'^x^mT^ct.i!)ix^^o ::n^(DmMu. 

^f^m<Dit-^m^mMtvxmmT?>M'^. ^on^mmnj^mmt. mm 
omu i^m. m^<Dmmwnmtt^mmmw:0mmtmmmz^y) 

20 ^i-^mt^ttT, ^rc^mam^<Dm^iA. o. ooi~iomg/kg^ 

mmm^mifx:!^mm^MizAwmzmmt^ifi, :¥mitz.n6iz^^xn 
25 <^m^-^n^'h(oxitm\ 

4-(((2R)-2-((lR)-3. 3->^7;l^:t-a->^D^>5^;i/) - 
2-fcHD4^i/-2-7x-;i/X^y-f;i/) ;^^-» -i. i ->?;>^5^;PH^ij 
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l-y^^JU}^^^Ji^>-4—i)V (2R) -2- ( (IR) -3, 
)V^n->^u^>^}U) - 2 - h 2 -7xr:;i/Xi$'/x- b<D^sS^ 

t!^US^>-4-'1';U <2R) - ( (IR) -3. 3~z^y)V:tti->^a^ 
5 >5^;i/) -2-tFP4^>'-2-7x-;Px^5'yx-M 7mg. S:»;l/A7' 

faML'T:feVi;fc7|C9^^k'>r/JJ^^>m:?-hU'i7AtmM^ (1:0. 5) 00. 

9 m g S:#fco 
(XS2) 

4- ( ( (2R) -2- ( (IR) -3, 3-i?yJU:rD5x^o^>5=-;W - 

2-tKn4^v-2-:7ai:i;i/X;$'y-f;p) -i. i ->^;<5^;i/tf'^u 

15 i^c^'i'A ':fu^\^(D^^ 

l-;!<5^;Utf^Uv^>-4— r;i/ (2R) -2- ( (IR) -3, 3-5?7 
)lta->^u^>^M -2-tHD:1ri^-2-7xx;|.x^/x-M Smg 
CIO %mt^^)V-7'^ fx b U;P^^O . 5 m 1 ^SM{3Tjn;i, l^ii.mfc: 

20 i^^y^- [ODS-AQ 1 2 O-S 5 0 (YMCtti?) ] C^tH^SiS^ : ^ h 
^tHn77>/7K=l/l) teTi^mu ^^-^^Jl 7mgS:MfiBit:iL 

'H-NMR (DoO, (5 PPM) :1. 78-2. 36 (10 H, m), 2. 
7 2-2. 8 6 (IH, m) , 3. 02 (3H, s) , 3. 04 (3H, s) , 
25 3. 18-3, 61 (4H, m). 5. 04-5. 17 (IH, m), 7. 40 
-7. 60 (3H, m) . 7. 6 0-7. 7 2 (2H, m) 

ESI -MS (m/e, (CjoHosFgNOg) +«!:UT) :3 68 

4 - ( ( (2R) -2- ( (IR) -3. Z--Jy)]/^Ui/i?ti^y=^)],) - 
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fcf^U>^>-4-'f;i/ .(2R) -2- ( (IR) -3, 3-z^y)V:ttli^^ 

^H-NMR (CD3OD, dPPM) :1. 68-2. 25 (10 H, m), 

2. 32 (3H. s), 3. 12 (6H, s), 3. 13-3. 46 (5H, m), 
4. 97-5. 0 8 (IH, m) , 7. 21 (2H, d, J = 8. 4Hz) , 7. 

10 4 9 (2H, d, J = 8. 4Hz) 

ESI-MS(m/e. (C21H30F2NO3) +tUT) :382 
IIJIM3 

4- ( ( (2R) -2- ( (IR) -3. Z~-Jy)V^Ui^^ u^y^)V) ~ 
2-\iYu^zy-2- (4-en;i/:7xr:;0 x^y-i*;!/) rf^^y) -1. 1- 

e^Ui^>-4— r;i^ (2R) -2- ( (1R) -3. Z-PyMu-y^ 

20 'H-NMR (CD3OD, 6PPM) : 1. 6 7-2. 3 3 (1 OH, m) , 

3. 14 (6H, s) , 3. 16-3. 46 (5H, m) , 5. 02-5. 10 
(IH, m) . 5. 25 (IH, dd, J = l. 8Hz, 11. 7Hz) , 5. 

80 (IH, dd, J = l. 8Hz, 17. 7Hz)', 6. 73 (1 H. dd, 
J = ll. 7Hz. 17. 7Hz) , 7. 46 (2H, d. J = 8. 4Hz) . 
25 7. 6 0 (2H, d, J = 8. 4H2) 

ESI-MS(m/e. (Cg^HgoFgNOj) ^tUT) :380 

mm A. 

4- ( ( (2R) -2- ( (IR) -3. Z--Jy)V:^U>^ifU^y=^)],) - 
2-b:HD4^->-2- (4 -X^;l/y xn;i/) X^y-j'Jl/) ^^v) -i. i- 
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\d^^Ji^y-4-^)V (2R)-2-((lR)-3, 3-9y)U:tazy^ 
D^>5";i/) -2-tKn^x-2- (4-x5";V'7x:i;i/) xj$^yx-h^ffl 

5 m;^!:. 

^H-NMR (CD3OD. (5 PPM) :1. 22 (3H, t. J = 7. 7Hz), 
1. 6 0-2. 3 0 (lOH, m) , 2. 64 (2H, q, J = 7. 7Hz) . 
3. 12 (6H, s) . 3. 0 9-3. 43 (5H, m) , 5. 02-5. 10 
(IH, m) . 7. 24 (2H, d. J = 8. 5Hz) , 7. 53 (2H, d. 
10 J = 8. 5Hz) . 

ESI-MS(m/e. (C22H32F2NO3) +iLT) :396 

4- ( ( (2R) -2- ( (IR) -3, 3-y7;i^^Pv^D^>^;W - 
2-bFD^->-2- (4-yJl/^P7xXj|/) -1. 1 

tf'^Uv'>-4— r;U (2R) -2- ((IR) -3. 3 ->?7;i/:tO S^i? 

DA>g^;p) -2-hHp^->-2- (4-7;u:^-P7xx;w xi?yx-h^ 

20 ^H-NMR (CD3OD, 5PPM) : 0. 8 0-2. 3 5 (1 OH. m) , 
3. 05-3. 20 (IH. m) , 3. 30 (3H, s) , 3. 44-3. 75 
(2H, m) , 3. 62 (3H, s) , 3. 9 5-4. 3 0 (2H, s) . 5. 
15-5. 25 ClH, m) . 7. 03 (2H. t, J = 8. 8Hz) , 7. 6 
8 (2H, dd, J = 5. 4, 8. 8Hz) 

25 ESI-MS(m/e, (C20H27F3NO3) "".hLT) :386 

mmme 

4- ( ( (2R) -2- ( (IR) -3. 3~py)V:taiy^U^>^)[d - 
2-l::KP^^>— 2- (4 P P7xXJ|/) X^/^M :t^i/) - I, l- 

>^^5F;i/tf^'jyX':7A yp$ K 
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t:^U>?>-4— r;i/ (2R) -2- ( (IR) -3, S-i^yjVtUi^^ 

^H-NMR (CD3OD, 5PPM) : 1. 60-2. 3 2 (lOH, m) . 
5 3. 15 (3H, s), 3. 18 (3H, s), 3. 20-3. 50 (5H, m), 
5. 03-5, 12 (IH, m) , 7. 39 (2H. d, J = 8. 4Hz) , 7. 
6 3 (2H, d, J = 8. 4Hz) . 
ESI-MS(m/e, (C20H27C 1 F2NO3) *tl/T) :40 2 

10 4- ( ( (2R) -2 - ( (IR) -3, Z-i^y)V:^Ui/i;u^>^)V) - 
2-tiHa^'>-2- (4-P^D^7xXJU) X^/-r;i/) -t^^y) -1. 1- 

}d<^)i?>-4—()V (2R) -2- ( (IR) -3, 3->?7;P:rDvi? 

□^>5^;W -2-hHD^>'-2- (4-:/p^7xn;i/) x^J'yx-h^&ffl 

^H-NMR (CD3OD. 5PPM) : 1. 6 9-2. 3 3 (1 OH. m) , 
3. 15 (3 H, s), 3. 18 (3H, s), 3. 22-3. 45 (5 H, m). 
5. 04-5. 11 (IH. m), 7. 52-7. 62 (4H. m) . 

ES I -MS (m/e. (C20H27 B r F 2NO3) +<tL.T) ;446 

20 mmms 

4- ( ( (2R) -2- ( (IR) -3. 3-S^y)V:tU->^U^>^JV) - 

2-fcHP4^>^-2- (2-;^PD7x:i;^) x-^y^jv) -1, 1- 

M^^)'jy-A-^)V (2R) -2- ( (IR) -3. Z -i^y)V^U-yi; 
25 P^>5^;W -2-\i}^U^i/~2- {2-ifUUyaL-)V} Xt$'yx-h^ffl 

^H-NMR (CD3OD, <5PPM) : 1. 5 2-2. 3 2 (lOH, m) , 
3. 04 (3H, s) , 3. 0 9-3. 45 (5H, m) , 3. 1 3 (3H, s) . 
5. 05-5. 13 (IH, m), 7. 29-7. 43 (3H. m), 7. 76 
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-7. 8 0 (IH, m) 

ESI-MS (m/e, (C30H27C 1 F2NO3) *<i:L.T) :402 

4- ( ( (2R) -2- ( (IR) -3. 3 ->^7;t/:j-D->:^P^>5^;|/) - 
5 2-hHP=^v-2- (2. 4-z^y)U:tuyx.-M xj^y^)]^) :t^zy) - 

\d^UiP>-4-^)l (2R) -2- ( (IR) -3. 3 -e^7;P^n5'i7 

D^>5^;W -2-hHo^^>'-2- (2, 4-s^7;P:tn7x-;0 xiJ^yx 
10 LT#;fco 

^H-NMR (CD3OD. (5PPM) : 1. 7 0-2. 3 4 (lOH. m) , 
3. 1 6 (3H. s) , 3. 17 (3H, s) , 3. 2 0-3. 5 2 (5H, m) , 
5. 06-5. 17 (IH, m). 6. 93-7. 09 (2H, m), 7. 68 
- 7 . 8 0 (1 H, m) 
15 ESI-MS (m/e. (C^^H^^F ^NO^) thX) :404 
^MMl 0 

4- ( ( (2R) - 2- ( (1 R) -3. ^-z>yMU-y^Vi^>'^)V) - 
2-i::HP^'>-2- (1, 3 -^>V>^:t^y-;l/- 5 --r;U) X^/-f;l/) 

-1. i->?p^^;ptf^Ui;?x'>A :/P5H 

20 tf^Ui^>-4-'fJP (2R) -2- ( (IR) -3» 3-i^y}U^Uzy^ 

a^>^)V) - 2-t Hnj^^>>-2- (1. 3-^>v''5^;t-:^^y-;u-5— r;W 

iR-NMR (CD3OD, (5PPM) : 1. 6 7-2. 3 3 (1 OH, m) . 
25 2. 95-3. 50 (5H. m). 3. 15 (3H, s). 3. 18 (3H. s), 
5. 01-5. 11 (IH. m). 5. 95 (IH. q, J = l. IHz). 6. 
84 (2H, dd. J = 0. 8Hz, 7. 8H2) , 7. 11 (IH, d, J = 
7. 8Hz) , 7. 1 3 (IH. s) 
ES I-MS (m/e, (CaiHaaFaNOg) +iLT) :412 
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mmm 1 1 

4- ( ( ( (2R) -2 - ( (IR) -3. 3~z^y)Vttt->i^n^>^)l) 

5 if^^Jl^y- (2R) -2- ( (IR) -3, 3-i^y)Vt 

a-^^UO^JV) -2-tHP^>'-2-7x^;WXi$'yx-h^MV\ HJg 

^H-NMR (D2O, 5 PPM) :l. 52-2. 26 (11 H, m). 2. 
99 (3H, s) , 3. 15 (3H, s) , 3. 20-3. 51 (5H, m) . 
10 4. 02-4. 22 (2H, m), 7. 23-7. 42 (3H, m), 7. 58 
-7. 6 8 (2H, m) 

ESI -MS (m/e. (CaiHsoFjNOa) *tbT) ;38 2 

mmmi 2 

4- ( ( ( (2R) -2- ( (IR) -3, 3-i>y)V:tUiy^n^y^)l) 
15 -2-l::KP^S^-2- (4 -;>^^;P:7xx;V) X^^^-iJV) :t=¥>^) 
-1. i-$;^5^;vif^Us?~'^A r^nsH 
tf^U';?>-4->r;M5^;v (2R) -2- ( (ir) -3, 3->^7;P:t 

Pi^ti7D^>5^;i/) -2-tKP*'>-2- (4-^^)iy3:.-)U) x^J^yx- 

20 tvxnft, 

^H-NMR (CD,OD, aPPM) : 1. 5 9-2. 3 0 (1 IH, m) . 
2. 37 (3H, s) , 3. 03 (3H, s) , 3. 20 (3H, s) , 3. 2 
3-3. 55 (5H, s) . 4. 15 (IH. dd, J = 5. 7Hz, 10. 8 
Hz), 4. 23 (IH, dd, J=6. OHz, 10. 8Hz) , 7. 23 (2 
25 H, d. J = 8. 2H2) . 7. 53 (2H. d, J = 8. 2Hz). 
ESI -MS (m/e, (C22H32F2NO3) +«i:UT) :396 

mni^i 3 

4- ( ( ( (2R) -2- ( (IR) -3. 3-i^y)l:tUiy^n^>T)V) 
-2-hHP4^'>-2- (4-x5^;i/73:XJl/) X^/-<;i/) :^^zy) 
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tf^Uv>-4-l';M5^;P (2R) -2- ( (IR) -3. 3-i^y)l^ 

5 thxnfto 

^H-NMR (CD3OD, (5 PPM) : 1. 2 1 (3H. t. J = 7. 5Hz) . 

1. 5 2-2. 24 (IIH, m) . 2. 62 (2H, q, J = 7. 5Hz) . 

2. 9 0-3. 4 9 (5H. m) . 2. 9 7 (3H, s) , 3. 13 (3H. s) , 
4. 09 (IH, dd, J=6, 3Hz, 11. 4Hz) , 4. 16 (1 H, d 

10 d, J = 5. 7Hz, 11. 4Hz), 7. 20 (2H, d, J = 8. 4Hz), 
7.5 0 (2H. d, J = 8. 4Hz) 

ESI -MS (m/e, (C^zH^^F ^^O^) * thX) :410 
ll»J14 

3-X>K- ( ( (2R) -2- ( (IR) -3. Z-z^yMQzy^nO 
16 -2-h Kn=^->-2- (4-^aD7xr:;i/) x^y^;i/) - 

8. 8--:;^p^5^;i/-8-yi/:nytfi/^a [3. 2. i] t^:^> :rp$H 

3-X>H-8-T-!fH>'iJ7n [3. 2. 1] t^^f-3-^)V (2R) - 
2- ( (IR) -3, 3-'Z>yMu>'^u^y9-)l^) -2-hPP^>'-2- 
(4-^nn7x-;i/) X^J^yx-h^Sr^Vi, Sigf!jl<!:|^ig|©;^^TmSbT 

20 ^{t:^#i?:M?gL, m^m^tvxmc. 

^H-NMR (CD3OD, 6PPM) : 1. 5 7-2. 3 2 (1 2H. m) , 

2. 56-2. 72 (2H, m), 3. 06 (3H, s), 3. 14 (3H, s), 

3. 21-3. 34 (IH. m) , 3. 7 2-3. 82 (2H. m) , 5. 06 
(IH, t, J = 5. 9Hz) , 7. 40 (2H, d, J = 8. 8Hz) , 7. 

25 60 (2H, d, J=8. 8Hz) 

ESI-MSdn/e, (CaaHa^C 1 F2NO3) ^tUT) :428 
%Mm 1 5 

3-X>h*- ( ( (2R) -2- ( (IR) -3. 3-ix7;V^n->^D/^> 
-2-\^}iU=^'>-2- (4-7'P^7xX;i/) X^y-YJl/) - 
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8> 8-v^^;l/-8-77:^7tiv^D [3. 2. ut^^y yp^K 
' 3 -X> F-8 -7-lflfi^^!7P [3. 2. 1} 3 — (2R) - 

2- ( (IR) -3. Z-VyMui/ifU'^y^)]/) -2-tHn;^^>— 2- 

^H-NMR (CD3OD, 6 PPM) : 1. 7 5-2. 3 0 (1 2H, m) , 

2. 57-2. 72 (2H, ra). 3, 05 (3H, s), 3. 14 (3H, s), 

3. 2 0-3. 34 (IH, m) , 3. 7 2-3. 80 (2H, m) , 5. 07 
(IH. t, J = 5. 7Hz) , 7. 55 (4H, s) 

10 ESI-MS(m/e. (C22H29B r F2NO3) +<i:LT) :47 2, 47 
4 

mmm i e 

(3R) -3- ( ( (2R) -2- ( (IR) -3> 3 -i^7;V:rn 
15 -1, i->^;^5^;i/b!nUS?x<:>A :^p5F 

(3R) -hfPUy>-3— r;U (2R) -2- ( (IR) -3, 3 
;i^:tPi^^'P'^>^;l/) -2-hKP4^>^-2- (4-;>t5^;l/7xx;P) Xi?/ 
X-hSfflU, ^Ml tl^«0;^l*TBSL/T^M{t'&i|&^^3iL, ilBW 

20 ^H-NMR (CD3OD, fiPPM) : 1. 6 5-2. 3 0 (7H, m) , 2. 
3 1 (3H, s), 2. 67-2. 82 (IH. m). 3. 03 (3H. s), 
3. 19 (3H. s) . 3. 20-3. 34 (IH. m) , 3. 53-3. 88 
(4H, m) , 5. 4 4-5. 5 3 (1 H, m) . 7. 2 0 (2H, d, J = 8. 
6Hz) , 7. 46 (2H, d, J = 8. 6Hz) 

25 ESI-MS(ra/e, iC^^VL^^Y ^l\0^) *thX) : Z ^ Q 

mmm 7 

(3R) -3- ( ( (2R) -2- ( (IR) -3. 3 -i^7;U:j-a->^ P^ 

y^)V) -2-hKP^->-2- U~y)V-tuyj:.-)V) X^J-iM :t^v) 

-1, i-i^p^^;i/tfp'j$;xT>A ypsH 
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(3R) -t°DU>'>- S—l";!/ (2R) -2- ( (IR) -3, 3-i;?7 

5 »H-NMR (CDgOD, (5 PPM) :1. 52-2. 36 (7H, m),2. 
6 9-2. 8 7 (IH, m) , 3. 10 (3H, s) , 3. 21 (3H, s) , 
3. 04-3. 3 7 (IH, m) , 3. 54-3. 91 (4H, m) , 5. 47 
-5. 57 (IH. br) , 7. 02-7. 17 (2H, m) . 7. 67-7. 
6 9 (2H, m) 

10 ESI-MS(m/e. (C19H25F3NO3) ^<hbT) :3 72 

mmmi s 

(3R) -3- ( ( (2R) -2- ( (IR) -3. 3-z^yM0'y^U^ 

>5^;i/) -2-bFP^rv'-2- (4-^an7xziji/) x^y-r;]/) 

15 (3R) -\iU\)Z»-Z—()\^ (2R) -2- ( ( 1 R) -3. 3-v7 

)V:^ui/^u^y^)V) -2-tHP^s^-2- (4-^nP7xz:;W x^y 

^H-NMR (CD3OD, 6 PPM) :1. 62-2. 35 (7 H, m), 2. 
20 7 0-2. 8 5 (IH. m) . 3. 12 (3H, s) . 3. 18-3. 28 (1 
H, m) , 3. 22 (3H. s) , 3. 56-3. 6 9 (2H, m) , 3. 70 
-3. 82 (IH, m) , 3. 84-3. 9 3 (IH, m) , 5. 52 (IH, 
bfs). 7. 39 (2H, d. J = 8. 7Hz). 7. 61 (2H, d, J = 
8. 7Hz) 

25 ESI -MS (m/e, (C19H25C 1 F 2NO3) "".tbT) :38 8 

mMmi 9 

(3R) -3- ( ( (2R) -2- ( (IR) -3, Z-iPyMUzy^U^ 
y^)V) -2-hFP4^v-2- (4-7'a^7xx;U) xj^y^;]/) t^j/) 
-1. l--J:^^)]/\iu^)-y:r.^h, :fu^Y 
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(3R) -fcfnU V>-3-'1';l' (2R) -2- ( (IR) -3, 3 -v7 

;j/:tpV^o^>5^;i/) -2-t:KP+i/-2- (4-::/o^7xr:;W :x.^ j 

5 ^H-NMR (CD3OD, 6PPM) : 1. 64-2. 3 5 (7H, m) , 2. 
7 0-2. 8 5 (IH, m) , 3. 11 (3H, s) , 3. 17-3. 26 (1 
H, m). 3. 21 (3H, s), 3. 57-3. 68 (2H, m), 3. 88 
(IH, dd. J = 6. 3Hz. 13. 8Hz) , 5. 48-5. 56 (IH, 
m) , 7. 5 4 (4H, s) 
10 ESI -MS (m/e, (CigHasB r F2NO3) +i:LT) :432. 43 
4 ■ 

0 

(38) -3- ( ( (2R) -2- ( (IR) -3, 3 -^y}\^tuiy^n^ 

15 -1. 1 -i^^a^;i/tfPUi?~^>A >^P$K 

(3S) -tfPU$^>-3— (2R) -2- ( (IR) -3, 3 
;i/:tPS^^P'05=-;P) -2-t 1<p4^$/-2- (4-7;i/:t-P7xX.;l/) X:$^ 

20 ^H-NMR (CD3OD, (5PPM) ; 1. 5 7-2. 3 0 (7H, m) , 2. 
68-2. 8 6 (IH. m) , 3. 1 1 (3H, s) , 3. 22 (3H. s) , 
3. 13-3. 39 (IH, m) , 3. 51-3. 94 (4H, m) , 5. 47 
-5. 67 (IH, br) , 7. 03-7. 17 (2H, m) , 7. 57-7. 
7 0 (2H, m) 

25 ESI -MS (m/e, (C19H25F3NO3) +tL'T) ;372 

mm2 1 

(3S) -3- ( ( (2R) -2- ( (IR) -3, Z --Jy )V^u=y/;uK 
-2-hKP4^v-2- (4-;^PP7xX;i/) X.'^J^)]/) ^^-y) 

-1. i->^>^5";i/epu^?x'^A K 
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(3S) -tfnU>^>-3-'f;i/ (2R) -2- ( (IR) -3, 3 

5 ^H-NMR (CD3OD, 5PPM) : 1. 6 2-2. 3 0 (7H, m) . 2. 
6 7-2. 8 3 (IH. m) , 3. 11 (3H, s) , 3. 0 7-3. 2 7 (1 
H, m). 3. 22 (3H, s), 3. 53-3. 93 (4H, m) , 5. 4 6 
-5. 57 (IH, m), 7. 39 (2H, d, J = 8. 7Hz), 7. 60 (2 
H, d, J = 8. 7Hz) 
10 ESl-US im/e. (C19H25C 1 F^NOs) -^chUT) :38 8 

nrnm 2 

(3S) -3- ( ( (2R) -2- ( (IR) -3. 3 -pyjV^ujy^qy^^ 
-1, i-i^>i.^;i/tfaUi^-^A 

15 (3S) -tfDUv^>-3— r^V (2R) -2- ( (1 R) -3, 3-v7 

;U:tn->^no^;W -2-t Kp=^'>-2- (4-:/n^::7x-;v) XiS^y 

^H-NMR (CD3OD, 5 PPM) : 1. 6 1 - 2. 3 1 (7H, m) , 2. 
20 7 0-2. 8 5 (IH, m) . 3. 11 (3H. s) , 3. 16-3. 26 (1 
H. m) , 3. 2 3 (3H. s) , 3. 5 6-3. 8 9 (3H. m) , 3. 9 0 
(IH, dd, J = 6. 3Hz, 13. 6Hz) , 5. 47-5. 57 (IH, 
m) , 7. 5 4 (4H, s) 
ESI-MS (m/e. iC^,H^,B t F ,NO,) ^tVX) :43 2. 43 

25 4 

1156^2 3 

4- ( ( ( (2R) -2- ( (IR) -3, Z--Jy}V:tUi/ifU^y^}V) 
-2-b:HP4^->-2-7xn;pxj^7-l';U) ^4^v) ^^)V) -1. i-y^ 
5";i/-l. 2. 3. 6— T^h^bh'PbfUe^X^A :;^P$ K 
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1. 2, 3, 6-5^h^t KDtfU^^>-4— l-JM^;!/ (2R)-2-((l 
R) -3. 3-pyMUi/yuK>^)V) -2-t]<pc^$/-2-7x-;UX 

5 ^H-NMR (CD3OD. 5PPM) : 1. 58-2. 4 5 (m, 8H) , 3. 
06 Cs, 3H) 3. 07 (s, 3H). 3. 19-3. 48 (m. 2H). 3. 
4 5 (t. J =6. 3 Hz, 2H) . 3. 8 9 (brs, 2H) , 4.' 6 6 (A 
Bq, J = 13. IHz, IH), 4. 71 (ABq, J = 13. IHz, IH) , 
5. 62 (brs, IH), 7. 22-7. 43 (m, 3H), 7. 55-7. 
10 6 8 (m. 2 H) 

ESI-MS(m/e, (CaiH^gFaNOg) *tUT) :38 0 
^S&M2 4 

4- (2- ( ( (2R) -2- ( (IR) -3. 3 --;^y;i/:e-D □^>5^ 
-2 -l::h^n^->-2-7xr:;i/Xj^y-r;i/) :t^v) x^;i/) -1, 1- 
15 2, 3, 6— rh^bHPtf Ui^X'^A H 

2- (1, 2. 3, 6-xh7fc:KntfU>'>-4— r;P) X5^;i/ (2R) 
-2- ( (IR) -3, Z-PyMUz/i;u^>=J^}V) -2-bKD4^i/-2 

20 ^H-NMR (CD3OD, 6PPM) : 1. 5 0-2. 5 3 (1 OH. m) , 
2. 9 8 (3H, s) , 3. 0 2 (3H. s) , 3. 10-3. 6 8 (5H, m) , 
' 4. 21-4. 47 (2H, m) , 5. 04 (IH, brs) . 7. 23-7. 
50 (3H, m). 7. 50-7. 77 (2H, m) 
ESI -MS (m/e, (C22H30F2NO3) +<i:LT) :3 94 

25 mmm2 5 

9- ( (2R) -2- ( (IR) -3, Z-Z?yMu-yifU^>^}V) -2 
-hKP=^->-2-7x:i;i/X^y-f;i^) :t^>'-3. 3 — 3 -77 
xrbr->r!7a [3. 3. 1] y^y a-$?l< 

(Xgl) 
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3-^^)V-3-7^}iiy^u [3. 3. 1] /i—Q-^ji (2R) -2 

- ( (IR) -3, 3-i>yMU:y^u^>^)U) - 2-t HD^i^- 2 -7 

3 -Tif If 5>i5'P [3. 3. 1] /i—9-^)V (2R) -2- ( (IR) 
5 -3. 3-i/y)V:tUz^^a^>^M -2-kKD:^$/-2-7x~;i'Xi$'y 

x-h^^vi, mmmi (xni) tmm(D:^m'^mmh^^. ^c^zmmo 

P7:^^p:t'^~=^^^mmM^U-^h^yy^- (K i e s e 1 g e 1 ™6 0 
F^s4^ Art 5 744 MV^^m) s J Q / \) 

\ZX-J77s7-V^'^'-^ii^mh. ^Wik^ntVX. '{gl:±, O e n d o*) 

10 -^t^^htz.mm^'^m^. M&wtux, 'M±. oexo*) --^ 

(X@2) 

9- ( (2R) -2- ( (IR) -3, 3--yyMu^yi7UKy^)V) -2 
-\i\^U^i^~2-y:^-}VX^J^)V) :t^v'-3, 3 - 3 -TV 
15 XTtfvi^D [3. 3. 1] /:^> 3-5? 

3-p<5^;P-3-T1ftf>'i7P [3. 3. 1] yi—d-^JV (2R) -2 

- ( (IR) -3, 3--jyMui^ifu^y^)V) -2-\iYu^i^-2~y 
xX;l/Xi5^yx-h®-?'n'?n©S^TX5^lx^T-:&3i^-ft:;<5^;i.O. 5ml fc: 

20 Mi^u^V^yy (Al umi n i umox i d ei"^6 0 F254. Arts 

713 s i7unti}VAy:^i^y--}v=2oyi) izxmm-?>!i 

tfcJ;D^m^#l?£iligU Oendo*) -m^^it Oendo**) - 
^, (9exo*) (9exo**) -^^^n^nM^^^mM 

25 (9 e nd o**) -W 

'H-NMR (CDCI3, dPPM) : 1. 2 1-2. 3 7 (12H. m) . 
2. 3 7-2. 5 6 (IH. b r) , 2. 5 6-2. 74 (IH. br) . 3. 
17-3. 33 (IH, m) . 3. 5 7- 3. 8 3 (2H, m) , 3. 70 (3 
H, s) , 3. 72 (3H, s) . 3. 92 (IH, d, J = 3. 3Hz) , 4. 
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27 (IH, dd, J = 9. 4. 13. 9Hz), 4. 3 5-4. 5 0 ( 1 H. 
m) , 5. 4 2-5. 5 3 (IH, m) , 7. 2 0-7." 4 2 (3H, in), 7. 
5 0-7. 6 6 (2H, d. J = 7. GHz) 

ESI-MS(m/e, (CzjHagFgNOs) +i:bT) :408 
5 (9 e xo**) ■ 

^H-NMR (CDCI3, (5PPM) : 1. 41-2. 43 ( 1 3 H, m) . 

2. 60-2. 71 (IH, br) , 3. 10-3. 42 (2H. m) . 3. 3 
1 (3H, s) . 3. 42-3. 6 5 (2H, m) , 3. 60 (3H, s) , 3. 
9 0-4. 0 2 (IH, m) , 4. 54 (IH, s) , 4. 9 2-5. 0 0 (1 

10 H. m) , 7. 2 2-7. 4 5 (3H, m) , 7. 5 3-7. 6 4 (2H, m) 
ESI-MS(m/e. (C23H32F2NO5) +i:LT) :408 
^li^2 6 

3-X^y- ( ( ( (2R) -2- ( (IR) -3, 3-i^yjV:tn>'i^a< 

15 8-i^^5";]/- B-yy-yb'v^g [3. 2. 1] :i-!;i^y :/d$h 

3-X^y-8-TlfH->i'a [3. 2. U :tCfdf-^-^)\/^=^}V (2 
R) -2- ( (IR) -3, Z--jy)V'^Uz/i;n^y^)\/) -2-\i\iU^%^ 

20 ^H-NMR (CDC 1 3. «5 PPM) : 1. 5 0 - 2. 5 5 ( 1 5H, m) , 

3. 10-3. 40(1H, m), 3. 24 (3H. s). 3. 31 (3H. s), 

4. 14-4. 35 (4H. m) , 7. 2 0-7. 42 (3H, m) , 7. 50 
-7.6 5 (2H, m) 

ESI-MS(m/e, (C23H32F2NO3) +i:bT) :408 
25 2 7 

(3S) -3- ( ( (2R) -2- ( (IR) -3. 3-5^7J|/:fny^yp^ 

y=^)V) -2-bHP=^->-2-7x-;i/x^y>r;i/) ^^y) ^^;i/) -i. 

(3S) -trDU>'>-3-^;V^5^;|. (2R) -2- ( (IR) -3. 3 
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^H-NMR (CD3OD. (5PPM) : 1. 60-2. 41 (9H, m) . 2. 
5 92-3. 44 (3H, m), 3. 11 (6H, s), 4. 22-4. 28 (2 

H, m) , 7. 2 7-7. 4 5 (3H, m) , 7. 5 7-7. 6 7 (2H, m) 
ESI-MS(m/e, (C.^K^^F^^NO^) ^tVX) :368 

8 

(3R) -3- (2- ( (2R) -2- ( (1 R) -3. 3-i^y)l^U^y^ 

I. i--:^;<^;Pb;pUy:i'^A 7'P$ K 

2- ( (3R) -tfDUe;>-3-.^;p) x5^;l. (2R) -2- ( (IR) 
-3, 3-i?y)V:tui^^u<y^}\,) -2-tKp+x-2-7x:^;i/X:$'y 

15 ifeRitTlfjt. 

^H-NMR (CD3OD, 5 PPM) : 1. 6 0-2. 3 0 (lOH, m) , 

2. 3 8-2. 52 (IH. m) , 2. 99 (3H, s) , 3. 13 C3H. s) . 

3. 20-3. 38 (2H, m) , 3. 48-3. 5 6 (3H, m) , 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 42 (3H, m) , 7. 57-7. 6 

20 4 ( 2H, m) 

ESI-MS(m/e, (C21H30F2NO3) +iLT) :3 82 

mmm2 9 

(3S) -3- (2- ( (2R) -2- ( (IR) -3. 

25 1, i-v?^5";t/bfDij>^x':>A :/D$K 

2- ( (3S) -tfPUv?>-3— rjU) X5^;i/ (2R) -2- ( (IR) 
-3, 3->?7;i':^avi^P^>5^;l/) -2-tHP4^v-2-7xx;l/Xi5^y 



wo 02/04402 PCT/JPOl/05987 

53 

^H-NMR (CD3OD. (5PPM) : 1. 6 0- 2. 3 0 (1 OH, m) , 

2. 3 8-2. 5 2 (IH, fn) , 3. 0 3 (3H. s) . 3. 14 (3H, s) . 

3. 20-3. 38 (2H, m), 3. 48-3. 56 (3H, m), 4. 14 
-4. 25 (2H, m) , 7. 2 8-7. 42 (3H. m) , 7. 57-7. 6 

5 4 (2H, m) 

ESI-MS(m/e, (C21H30F2NO3) +<i:UT) :382 

mmms o 

(3aR. 6 aS) -5-X>]<-5- ( ( (2 R) - 2 - ( (1 R) - 3. 

3 - -:^y)V:^niy^ u^>^}V) -2-hHn^->-2 - r7x-;ux^ j -j )V) 

10 -2, 2->^>^^;l/:t^^t::Kn$/:^p^>^ (c) b°aU'^A :fti 

(3aR, 6aS)-:^i'iS'tHD>'i7D^>^(c)t!n-;P-5— f;i/ (2 
R) -2- ( (IR) -3. 3--Jy)V:tUy^^U^>^)V) -2-t:HP^v' 

15 %^0jtL, il^H^iibT^fe, 

^H-NMR (CD3OD, 5PPM) : 1. 5 0-2. 20 (1 2H, m) . 
2. 68 (IH, t, J = 10. 6Hz) , 2. 98 (3H, s) , 3. 02 (3 
H, s), 3. 03-3. 45 (3H, m) , 3. 4 6 - 3 . 5 8 (IH. m) , 
5. 41 (IH, t, J=4. 5Hz) . 7. 3 0-7, 4 9 (3H, m) , 7. 
20 4 9-7. 6 2 (2H. m) 

ESI-MS (m/e, (C22H30F2NO3) ^i:UT) :394 

mmms i 

2, 4-c i s-4- ( ( (2R) -2- ( (IR) -3. 3 -$>7;i/:tP-> 
^n^y^)]y) - 2 -L HP^->-2-7xx;i/X^/-i';p) -1. 1 

25 -vp^^^JV- 2 -Hx;Ptf^iJ v^xii^A :/DS K 

2. 4-c i s-2-lfx;Hf'^U5^>-4-'r;i/ (2R) -2- ( (IR) 

-3, 3-pyMa>'^u^>^M -2-tHD^5/-2-7xx;i/Xi$^y 
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^H-NMR (CD3OD, 6PPM) : 1. 53-1. 7 1 (IH, m) , 1, 
79-2. 29 <9H. m). 3. 05 (3H, s). 3. 10 (3H, s), 
3. 14-3. 34 (IH, m) . 3. 46-3. 7 0 (2H, m) . 4. 06 
-4. 19 (IH, m) , 4. 99-5. 12 (IH, m) , 5. 59-5. 7 
5 0 (2H, m). 5. 83-6. 00 (IH. m), 7. 22-7. 41 (3H. 
m) , 7. 5 6-7. 6 6 (2H, m) 

ESI-MS (m/e. (C22H30F2NO3) +i:LT) :394 

nmms 2 

2-(((2R)-2-((lR)-3, ^-Vymuzyifu^y^}^) - 
10 2-bHP^'>-2-7xr:;i/xj^y><;U) x^;i.hU^^;U7>^- 

2- 7^JJ^^)V (2R) -2- ( (IR) -3, Z-PyMui^iru^ 

-2-fcHP^^^'-2-7xn;vx^yx-h^ffiv\ m&mtnu 

15 ^H-NMR (CD3OD, 5PPM) : 1. 60-2. 3 0 (6H. m) . 3. 
03 (9H. s) , 3. 18-3. 49 (IH, m) . 3. 6 0-3. 8 0 (2 
H, m) , 4. 5 0-4. 7 0 (2H, m) . 7. 2 2-7. 5 0 (3H. m) . 
7. 5 5-7. 6 8 (2H, m) 
ESI-MS (m/e. (C^gHgeFaNOs) +i:tT) :342 

20 ^»J3 3 

3- ( ( (2R) -2- ( (1 R) -3. 3->^7;V:j-a->:^n^>^Jl/) - 

x^A :/P5h* 

3-T5y:/nhVI/ (2R) -2- ( (IR) -3. ^-^jyMu-^ifu 
25 ^>5^;l') -2-tHD^re^-2-7xX;l/X:$'/X-H$:ffiVi, SlSS^ltl^ 

^H-NMR (CDCI3. aPPM) : 1. 5 0-2. 3 8 (8H. m) , 3. 
08-3. 35 (IH, m), 3. 23 (9H, s). 3. 55-3. 82 (2 
H, m) , 4. 1 0-4. 24 (IH, m) , 4. 3 0-4. 4 5 (IH, m) , 
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4. 82 (IH, brs), 7. 22-7, 42 (3H, m). 7. 58-7. 

7 0 (2H/m) 

ESI-MS(m/e, (CijHggFgNOa) +tlxT) :356 

mmm3 4 

6 1, 3-trans-3- ( ( (2R) -2- ( (IR) - 3, S-j^yjV^ 

1, 3-t r aLns-3-7S.yi^^a^^)l (2R) -2- ( (IR) - 

3, 3-i?y)\/:tti->^U^>^}V) -2-bh*D:^^'>-2-7x:i;PXi5'/X 

hxmzo 

^H-NMR (CD3OD, (5PPM) : 1. 5 4-1. 7 1 (IH. m) . 1. 

8 0-2. 2 9 (5H, m) . 2. 3 2-2. 5 2 (2H, m) , 2. 81-3. 
00 (2H, m), 3. 07 <9H, s), 3. 19-3. 40 (IH, m), 

15 4. 2 8-4. 4 1 (IH, m) . 5. 0 6-5. 16 (IH, m) , 7. 2 3 
-7. 41 (3H, m). 7. 58-7. 66 (2H, m) 
ESI-MS(m/e, (CaoHzgFgNOg) *i:LT) :36 8 

mmms 5 

1, 3-cis-3- (((2R) - 2- ((IR) -3. Z--jy)V^Ui/ 

20 ^ti^y^M -2 -h HD^;^-2-7xxji/x^y-<;i/) ->^d:/ 

1, 3-c i s -S-TS/v'i/py^^;!' (2R) -2- ( (IR) -3. 

z-vy)V:^uiyi7u^>^)V) -2-bh*P^'>-2-yxx;i'Xi5^ yx-h 

25 bT#;fc, 

^H-NMR (CD3OD. 5PPM) : 1. 54-2. 24 (6H, m) , 2. 
32-2. 54 (2H. m) , 2. 7 2-2. 9 0 (2H. ra) , 3. 04 (9 
H, s). 3. 12-3. 35 (IH, m). 3. 78-4. 00 (IH. m), 

4. 7 2-4. 9 2 (IH. m) . 7. 2 4-7. 45 (3H, m) . 7. 56 
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-7.68 (2H, m) 
ESI -MS (m/e. iC.^H^^F ^NO,) "-tLX) :368 

(IS.. 48) -4- ( ( (2R) -2- ( (IR) -3. 3 -S?7Jl/:j-D-> 

5 ^u^>^)V) - 2-hHP:^'>-2-7xr:;i/X:j7y^;U) ^j-^jy) -2--> 

(IS, 4S) -4-75y-2->'^n^>x:::;W (2R) -2- ( (1 
R) -3, 3-'jy)V:tO->^U^>^}V) -2-tHD4^i/-2-7x-;i/X 

10 ?i>KtJ®<hl.T^#;^c:o 

^H-NMR (CD3OD. (5PPM) : 1. 5 2-2. 2 8 (7H, m) . 2. 
. 6 3-2. 7 8 (IH. m) , 3, 07 (9H, s) , 3. 0 8-3. 3 0 (1 
H, m) , 4. 7 5-4. 9 2 (IH, m) . 5. 8 2-5. 9 1 (IH. m) , 
6. 30-6. 50 (2H, m). 7. 22-7. 40 (3H, m), 7. 52 
15 -7.62 (2H, m) 

ESI -MS (m/e. (CjiKjaF^NOa) +i:LT) :38 0 
llili!l^3 7 

(IR, 3R) -3- ( ( (2R) -2- ( (1 R) -3, 3--Jy)V^ni^ 

(IS, 3S) -3-7S>'i^i'P^>5^;i/ (2R) -2- ( (IR) -3. 
3~Py)V:tUiyiru ^>9')l) - 2 - 1 H D =1^->- 2 - 7 x:::;WX:5^ y X- h 

25 ^H-NMR (CD3OD. (5PPM) : 1. 5 5-2. 3 0 (1 2H. m) . 
3. 07 (9H, s) . 3. 18-3. 35 (IH. m) , 3. 91-4. 09 
(IH, m), 5. 25-5. 33 (IH, m), 7. 25-7. 42 (3H, 
m) . 7. 5 4- 7. 6 6 (2H, m) 

ES I-MS (m/e, {C^iH^^F ^NO^) ^tLT) :382 
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4- ( ( (2R) -2-"( (IR) -3. 3->?7;i/^a->^b^>5^;p) - 

5 (X5@l) 

l-X5";UH^Ui?>-4-l';U (2R) - ( <1R) -3, Z-V^M 

e^'J-»-4— r;^ (2R) - ( (IR) -3. Z-VlMU-yt^U^ 
10 >5^;P) -2-hHD4^>/-2- (4-^DD7xr.;W Xi5^/X- b 2 5mg 

15 ;^U'Tbi^^7^'— (KieselgelT"60F364. Art5744 UJU 

i'^fcls!) , i'Dn3i>;i/A/pi^/-;i/=i 0/1) tirifliiu ^J@{b^tJ$# 

(Xi|l2) 

4- ( ( (2R) -2- ( (IR) -3. S-i^y)V^U->^U^>^)\,) - 
20 2-fcHo+i^-2- (4-i^DD7xX;W) XrS'y-l'JP) :^-^v) -1, 1- 

l-X^;Hf^U>'>-4— r;P (2R) - ( (IR) -3, 3-v?7;U:r 
D'>^D'^>5';P) -2-t h*D^5/-2- (4 -i? DD7xX;i/) X:$'/X- 

25 nm^^'enimmm^u'^Yifvy^'- (a i umi n i u 

mox i d e^«6 OF254, Ar t 5 7 1 3 U;P^^tSS) , i'DDiK^WA/pC 

i5'/-;u=3/'i) \zxnmh. ^it^mi4ms^m^wtLx%it. 

'H-NMR (CD3OD. 6PPM) : 1. 2 3-1. 34 (6H, m) , 1. 
50-2. 30 (10 H, m), 3. 09-3. 57 (9H, m), 5. 04- 
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5. 12(1H, m),7. 30-7. 43 (2H, m). 7. 57-7. 67 
(2H, m) 

ESI-MS (m/e, (C22H31 C 1 F^NOg) -^t bT) :43 0 
MMM 3 9 

5 l->^^U-s^9-)l^^)l-4- ( ( (2R) -2- ( (IR) -3. 3-v 

y}V^ui/i;u^>^}U) - 2 -b Ha^->- 2-7x:i;px^y^;u) 

1- (->i^OA.:/5^;p^5^;p) 4 (2R) - ( (iR) 

10 -3. ^~9y)V:^U-y^U^>^)V) -2 - 1 Hp=^>'- 2 -7x:i;i/X3?/ 

}d<^)P>-4-'i)V (2R) - ( (IR) -3. 3-5^7;i/:tD>>i^P^ 
>^;W -2-tHn4^>'-2-:7xx;i/Xi$'/x-h9. SmgOp^iS^/-;!/ 
ImlMt, >'i^PA:/i«7>:^7;Pn;i/xt Kl Omg, 
15 b;^c:7mb>-r75tj.^^:^hU'>A<i:4|fbMl& (1 : 0. 5) ©0. 3M>^^'y 

/7DVh5^^7W'- (K i e s e 1 g e 1T"6 OF254. Ar t 5 74 4 
(Xg2) 

1 ->/i?0^y5^;U^^JU-4- ( ( (2R) -2- ( (1 R) -3, 3-5^ 
25 -1 -^^^il'tf'^Ui^X'^A a-i^FCD^^^ 

1- (>'i'D'\7'5^;M5^;u) fcr^u>^>-4-'f;u (2R) - ( (ir) 

-3, Z--Jy)V:tUi^^u^y9')V) -2-hKD:^v-2-7xr:;Px^y 

x-b$3>^'ft^5=-;i/o. ZT[i\\zm^\zxmuv. iBifistTi 2BtrasL 
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s e 1 ge 1™6 0F2S4^ Ar t 5 744 i^)\^^^m) . ^uut^)VI,/;^ 

t^y-)v=5/i) izxi?Y:^^vt'^'-^^mv. ^n^m. smg i^m 
. 2. 8mg (i^mmm) om^m^mmtbXs mm^t'tiisi^mrc, 

6 *H-NMR (CD3OD, (5 PPM) :0, 75-2. 31 (23H, m), 
2. 9 8-3. 6 7 (7H, m) , 3. 09 (3H, s) . 4. 52-5. 01 
(IH, m) , 7. 2 5-7. 45 (3H, m) . 7. 5 9-7. 6 9 (2H, 
m) 

ES I-MS (m/e, (C27H40F2NO3) +ibT) :464 

10 (i^mjimn) 

*H-NMR (CD3OD, aPPM) : 1, 0 0-2. 3 5 (2 3H. m) , 

2. 9 5-3. 4 3 (7H, m) , 3. 0 6 (3Hx6/7. s) , 3. 0 8 (3 
Hxl/7, s) , 5. 00-5. 10 (IH, m) , 7. 3 0-7. 48 (3 

H, m) , 7 . 5 7 - 7 . 6 8 ( 2 H, m) 
15 ES I -MS (m/e. (C27H40F2NO3) +tl^T) ;464 

mmm4 0 

(3R) -l-->^OA::^g^;|/;>^^;l/-3- ( ( (2R) - 2- ( (1 R) - 

3. 3-i>7Ji/:tP->^a^>5^;i/) -2-h KP^v-2-:7x-;wx;$^y-f 

20 (3R) -tfPUi?>-3— l-JP- (2R) -2- ( (1 R) -3, 

25 ^H-NMR (CD3OD. dPPM) : 1. 10-2. 3 0 (2 IH, m> , 
2. 80-3. 0 3 (IH, m) . 3. 03 (3H, s) , 3. 03-3. 22 
(IH, m) , 3. 48-3. 6 2 (2H. m) , 3. 7 3 -3. 8 6 (IH, 
m), 3. 95-4. 10 (2H, m), 4. 28-4. 40 (IH, m), 5. 
0 2-5. 6 5 (IH, m) , 7. 2 2-7. 4 0 (3H, m) , 7. 50-7. 
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6 0 (2H, m) 

ESI -MS (in/e, (CaeHjeF^NOa) +i:LT) :45 0 

mmmn) 

^H-NMR (CD3OD. 6PPM) : 1. 18-2. 30 (21H. m) . 
5 2. 8 8-3. 0 8 (IH, m) . 3. 38 (3H, s) , 3. 08-3. 42 
(2H. m) , 3. 7 0-3. 9 2 (2H, m) , 4. 0 0-4, 1 5 (IH, 
m) , 4. 4 1-4. 6 0 (IH. m) , 5. 0 1-5. 14 (IH. m) . 7. 
21-7. 40 (3H, m) . 7. 5 0-7. 6 0 (2H, m) 
ESI-MS (m/e, (C^eHgsFgNOa) +tLT) :460 

10 mmm4 1 

3-x>H- ( ( (2R) -2- ( (iR) -3. 3~py)U^xny^^n^y 
^)V) -2-fc:HD^^i^-2-7x:2;)/xj^y^;p) :t^>^) -8— rvr^at; 
J|/-8-^^;t/-7^/-Tlf->^^D [3. 2. 1] ;r^^> :/P5K 
(XSl) 

15 3-X>F-8— f VT'DtfjP-S-Tlfei^^^D rs. 2. 

-^)V (2R) -2- ( (IR) -3, Z--Jy)V:^uiy^uO^)V) -2 

-fcKD:^>'-2-:7 xx;i/x^ / X- h 

3-X>K-8-T1}-*tr>'i^D [3. 2. 1] :t^i5'-3-^;i/ (2R) - 
2- ( (IR) -3, 3->^7;l/:tD->^p^>5^;U) -2-tKD^v-2- 
20 7xX;l/X5'yx-H2. 1 3 g®^^/-;i/5 Om m^fo^U 7-feh>l 
mK;^^iT*e>;&^C^&iS^g^L/fc^K^>rbv7/2i^'i'm:^^U^7A^:m'^fc;M^(l : 

0. 5) ©0. zu^^^j-mmzomx^^mzxn^. mmM\zx. 3 a 

25 m&^^y^mnmC^u^hifyy^- (K i e s e 1 ge 1t»*6 0 F254, 
Art 5 744 , i^PD:^;PA/^^ i o/l) }CT*I 

I5L'> ^li'fb^«!&2. 2 5gS#fe, 

(XS2) 

3-X>h'- ( ( (2R) -2- ( (IR) - 3, 3-i^7;|/^o>/i?p^> 
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;P-8-/Y;U-7y-7b*i^i7D [3. 2. 1] '^uV}^<D^m ' 

3-x>K-8-^y::^De;i/-8-rifE>'i^D [3. 2. ilr^-^^-s 

-'TjP (2R) -2- ( (IR) -3, 3-i^7;P^D>'i^D^>5^;W -2 

5 -tHD4^i>-2-7xn;pxiS'yx-N2. 2 5 gjci o%:i:<t:p4 5^;i.-T-fe 

^H-NMR (CD3OD, (5PPM) : 1. 34 (3H, d. J = 6. 3Hz) . 
1. 35 (3 H, d, J=6. 3Hz), l. 67-2. 28 (12 H, m), 
10 2. 50-2. 73 (2H, m), 2. 81 (3H, s), 3. 21-3. 42 
(IH, m) , 3. 8 0-3. 9 8 (2H, m) . 4. 00-4. 19 ( 1 H, 
m), 5. 05-5. 19 (IH, ra), 7. 28-7. 50 (3H, m), 7. 
5 5-7. 6 8 (2H, m) 

ESI-MS (m/e. iC^^H^^F^NO^) -^thT) :422 

15 mMm4 2 

3-X>H- ( ( (2R) -2- ( (IR) -3. 3 -y7;P:j-nv-^ D^> 
-2-bKD^>^-2- (2. 4-i^7;i/:fP7xr:;i/) x^y<;u) ^ 
-8— f V:7^Pbr;i/-8-^5";i/-7yx7b*'>^a [s. 2. 1] 

20 3-X>H-8-T1ftfvi^P [3. 2. 1 ] :ti'i5^- 3 (2R) - 
2- (<1R) -3, 3->?7;p:tP>'i^P'^>5^;W -2-tHP^->-2- 
(2, 4->?7;i':^-P7xX;P) X^S'/X- hSffiV:*. IIM«ft|4 1 

^H-NMR (CD3OD, (5 PPM) :1. 36 (6H, d, J = 6. 3Hz), 
25 1. 70-2. 30 (12H. m), 2. 54-2. 74 (2H, m), 2. 8 
2 (3H. s) , 3. 12-3. 35 (IH, m) . 3. 84-3. 9 8 (2H, 
m). 4. 01-4. 20 (IH, m), 5. 10-5. 21 (IH. m), 6. 
92-7. 10 (2H, m), 7. 68-7. 80 (IH, m) 
ESI -MS (m/e, (C24H32F4NO3) ^tUT) :45 8 
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mMn4 3 

3- ( ( (2R) -2- ( (iR) -3. z-i?yMui^i;u^y^)V) - 
5 3- K>$^;UT5y) :/Dt!;i. (2r) -2- ( (ir) -3, 3-2^7 

tvxmco 

^H-NMR (CDC 1 3, 5 PPM) : 1. 5 2 - 2. 3.0 (8H. m) , 2. 
10 9 8-3. 2 2 (IH, m) . 3. 08 (3H, s) , 3. 09 (3H, s) , 
3. 6 0-3. 9 0 (2H. m) , 4. 0 9-4. 2 2 (IH. m) , 4. 28 
-4. 41 (IH. m) , 4. 84 (2H, s) . 7. 18-7. 65 (lOH, 
m) 

ESr-MS (m/e, (C26H32F2NO3) +ibT) :432 

15 mmm4 4 

4- ( ( (2R) -2- ( (IR. 3R) -3-yMa>'^a^>^)i^) - 
2-hb'n^->-2- (4-^Da7xr:jp) xj^/^;i/) :t^i^) -1. 1- 

hr^Ui?>-4— r;i/ (2R) - 2- (4— :i7nD7xr:;U) -2- ( (1 
20 R) -^-y)V^Uiy^U^y^)V) -2-t HD^i^x^yx-hSrfflV^T. 

*H-NMR (CD3OD, 6PPM) : 1. 45-2. 10 (8H. m) , 2. 
10-2. 35 (2H, m), 3. 06-3. 49 (5H. m). 3. 15 (3 
25 H, s) , 3. 19 (3H, s) , 4. 7 0-5. 18 (2H. m) . 7. 3 8 
(2H, d. J = 8. 6Hz) . 7. 65 (2H, d, J = 8. 6Hz) 
ES I -MS (m/e, (CaoHggC 1 FNO3) +tbT) :384 

mmmA 5 

(2R) -2- ( ( (2R) -2- ( (IR) -3. 3-y7;P^Dv^P^ 
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-2-b HD4^'>-2-7xr:jl/Xj^y^;|/) t^jy) -s-t^D-- 
5^ y VnTx fc^n [4. 5] x>t7> ^ p U H 

(3R) -tfDU>^>-3— f;U (2R) -2- ( (IR) -3, B-i^y 
)V:tuiy^U^>^}V) -2-fcHa:^>>-2-7xn;PXiS'yx-M img 

5 (Dr'th::.^^))^^^. 1 -i^DD-2- (2-^/Dnxh^v') Xi5^>3 0 

mnmi^u^h^'^y^'- (a l uml n l umox i d e^"6 OFas^ Ar 
t 5 7 1 3 {:^)V^im) . i'DD5i^;PA/p^^/-;i/=l 0/1) teT^iiSl-r 

10 ^H-NMR (CD3OD, <5PPM) : 1. 5 0- 2. 8 0 (8H, m) . 3. 
00-4. 03 (13 H. m). 5. 45-5. 60 (IH. m), 7. 24- 
7 . 7 0 ( 5 H. m) 
ESI-MS(m/e, (CaiHagFaNOJ +i:LT) :396 

15 (2R) -2- ( ( (2R) -2- ( (IR) -3. 3 --yy )V:ta>y^ 
yj-)V) -2-t:HP=^5^-2-7xx;i/X^y-f;i/) a^^-y) -^-rv~7 
XtfD [4. 5] ^1J> ^US. K 

20 ^H-NMR (CDClg, <5PPM) : 1. 48-2. 40 (1 3H. m) , 
2. 8 3-3. 3 5 (4H, m), 3. 66-4. 40 (6H. m), 5. 50 
-5. 68 (IH, m) . 7. 20-7. 41 (3H. m) , 7. 48-7. 6 
5 (2H, m) 

ESI-MS(m/e. (C22H30F2NO3) +iL.T) :394 

25 mmmA 7 

(2R) -2- ( ( (2R) -2- ( (IR) -3. Z--JyMU-y^U^ 

y^)V) - 2 -b Fp;:^->-2-7xx;i/x^y>f;u) :t^>/) -s-yvxy 

xep [4. 4] y:H> :/P5F 

1, 4-->?:/p^>^^>$r^u, mmmA5iinm(o:^mx^mt^^ii\z^ 
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^H-NMR (CDC 1 3. (5 PPM) :1. 50-2. 40 (11 H, m), 

2. 7 5-2. 94 (IH. m) . 3. 10-3. 25 (IH, m) , 3. 35 
-4. 03 (7H. m) , 4. 3 2-4. 45 (IH. m) . 4. 75-5. 0 

5 5 (IH. m) , 5. 50-5. 62 (IH. m). 7. 22-7. 40 (3H, 
m) , 7. 5 0-7. 64 (2H. m) 
ESI -MS (m/e, (CaiHasFzNOg) +tbT) :38 0 

mmm4 s 

1- (^$y>5";i/) if<U5?>-4— f;i/ (2R) - 2- ( (i r) - 3, 

10 3-z^y)V:tui^^ao^}V) -2-1:: Fn^ay- 2- (4 -:/p^7x:z;l^) 

}d^U-y>-4—f)V (2R) -2- ( (IR) -3, 3 Dv'i? 

u^>^;V) -2-tHD^>'-2- (4-:fu^yjL=iM x^yx-hi3 

nvhy^7^- (Ji^m^jK: i70D:js;UA/^:$^y-;i/=i 0/1) izunm 

^H-NMR (CD3OD, 5ppm) : 1. 6 3-2. 2 5 (1 OH, m) , 

3. 2 0-3. 7 7 (5H, m) , 5. 09-5. 17 (IH. m) , 7. 49 
20 - 7 . 6 0 ( 4H, m) . 7. 8 6 (IH. s) 

ESI -MS (m/e. (C19H23B r F2N2O3) +i:bT) :44 5. 4 
47 

»^J4 9 

(1- (-Y5 7^^;i/) tf^u$^>-4— r;i/) (2r) - 2- ((i 

25 R) -3. 3--jy)],:tUzy^u^>^M - 2 -b HP^->- 2 -7xx;VX 

t!^Ui^>-4— f;M5";U (2R) -2- ( ( 1 R) -3, 3-i?7;P:r 
ni^i;n^y^)l) - 2-t Fn^5>- 2 -7x-;i/X:$'/x- h^fflV^T, ^ 

JIM 4 8 tmm<D:^mxmLrmmit^m^mmb.m^m'^<^ntLx'^ft. 
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'H-NMR (CD3OD. (5ppm) :1. 0 5-2. 27 (11 H. m), 
3.' 0 0-3. 4 5 (3H. m) . 3. 6 6-3. 8 2 (1 H, m) . 3. 8 9 
-4. 18 (3H, m), 7. 21-7. 44(3H, m), 7. 53-7. 6 
4 (2H, m) . 7. 8 1 (IH. s) 

6 ESI-MS(m/e. (C20H26F2N2O3+H) *t LT) : 3 8 1 

nmm 5 0 

(1- br^u-:^>-4— rjp) (2R) -2- ((1 

R) -3. 3-$^7;V:tP->e7P^>^;l/) - 2 -b HP=t^v— 2 - (4-X5" 

10 tr^us^>-4— f;M5";p (2r) -2- ( (ir) -a, 3->57;P:t 

U'>i7D^>5^;W -2-fcKP^^^-2- (4-X^Jl/7x;n;i.) XrJ-yx- 

^H-NMR (CD3OD. <5ppm) : 1. 16-1. 42 (2H, m) . 1. 
15 22 (3H. t, J = 7. 5Hz). 1. 66-2. 2 (9H, m), 2. 63 
(2H. q, J=7. 5Hz) . 3. 0 0 2-3. 44 (3H, m) , 3. 73 
-3. 83(1H. m), 3. 89-4. 14(3H, m). 7. 19 (2H, 
d. J = 8. 4Hz) , 7. 49 (2H, d. J = 8. 4Hz) , 7. 83 (1 
H, s) 

20 ESI-MS(m/e, (C22H30F2N2O3+H) +tUT) :409 

m&m5 1 

(1- ('f5y>^5^;P) \i<Vi?>-4-'i)l') M^^JV (2R) -2 - ( (1 
R) -3. Z-zyy)V:tUiy^U^y^}\') -2-hHP^>— 2- (4-t:X 

25 tf^U>^>-4— (2R)-2-((1R)-3. 3->'7;i/:e- 

p>'^p^>5^;i/) -2-t:KP^$^-2- (4-lfx;i/7xx;i/) xiS'/x- 
'H-NMR (CD3OD. fippm) :1. 16-1. 42 (2 H. m). 1, 
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22 (3H. t. J = 7. 5Hz) . 1. 66-2. 2 (9H. m) . 2. 63 
(2H, q, J = 7. 5Hz) . 3. 00 2-3. 44 (3H, m) , 3. 73 
-3. 83 (IH, m) , 3. 89-4. 14 (3H, m) . 7. 19 (2H. 
d. J = 8. 4Hz) , 7. 49 (2H, d, J = 8. 4Hz) , 7. 83 (1 
5 H, s) 

ESI-MS (m/e, (C20H26F2N2O3+H) +ibT) :40 9 

mmm5 2 

(1- \:^^^M^>~4~'i}V) i^^h (2R) -2 - ( (1 

R) -3. 3-i^7;i/^P'>^D^>9^;i/) -2-hFP^->-2- (4-^P 
10 p:7x::i;1/) x^yx-h --ij:^]^ 

tr'^u>'>-4— r;M^;i/ (2R)-2-((ir)-3, z-vvm 
u^yf;u^y^)V) -2-\iY\i^-y-2- (4-i/pp7x— ;P) x^^yx- 
h^MViT. lligM4 8i:|^m©:;^^-eMabT«jl'ft;^tl*i83iL. 

15 ^H-NMR (CD5OD, 5ppm) : 0. 8 0-2. 2 2 (IIH, m), 
2. 8 9-3. 4 9 (3H, m) , 3. 70-4. 17 (4H, m) , 7. 36 
■(2H, d, J = 8. 6Hz) , 7. 60 (2H, d. J = 8. 6Hz) , 7. 
8 4 (IH, s) 

ESI-MS(m/e. (CgoHagC 1 F2N2O3+H) +^bT) :415 
20 *»J5 3 

(1 - (-f 5y^5^;t^) b!^uv?>-4->r;p) (2R) -2 - ( (i 

R) -3. %-WMul^f:;u-r<,y^)V) - 2 - b Fp^->- 2 - (4-:/p 
tf'^U>>>-4— f;M5^;i. (2R) -2- ( (IR) -3, 3->>^;P:f 

25 ui/f;u-^yj-)Vi -2-ti Hp4^5^-2- (4-:/p^ xiS^yx- 

^H-NMR (CD3OD. dppm) : 1. 18-1. 43 (2H. m) . 1. 
6 2-2. 2 5 (9H. m) , 3. 0 3-3. 46 (3H. m) , 3. 74-3. 
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84 (IH. m) . 3, 92-4. 14 (3H, m) , 7. 4 7-7. 6 2 (4 
H, m) . 7 . 8 3 ( 1 H. s ) 

ESI-MS(m/e, (C20H25B r FjNgOg+H) +tUT) :4 5 9. 
4 6 1 

5 IIJS^!|5 4-1 

2- (1- (-Ysy^^g^;!^) tf^Ui^>-4— f;u) X5^;p (2r) -2- 

( (IR) -3, 3-':^y)V:tUz^^n^>^)V) -2-hHP^->-2-7x 

2- (tf^US^>-4— 1-;!/) x6F;1/ (2r) -2- ( (1 r) -3, 3- 

10 v7;U:tPv^0O5^;i/) -2-t KP^S/-2-7xx;PX^/X-h&ffl 
ViT, ^»J4 8<i:ig)^©:S^^feTi!aSUT^^b'&#l^m3iU. 

^H-NMR (CD3OD, fippm) : 1. 00-2. 2 5 (1 3H. m) , 
2. 8 2- 3. 0 2 (IH, m) , 3. 10-3. 40 (2H. m) . 3. 65 
15 -3. 80 (IH. m) . 3. 8 5-4. 0 0 (IH. m) , 4.- 10-4. 3 
0 (2H, m) , 7. 2 5-7. 45 (3H, m) , 7. 5 8-7, 70 (2H, 
m) . 7. 8 0 (IH, s) 

ESI-MS (m/e. (C21H28F2N2O3 + H) +<hLT) :395 

mmm5 4-2 (m^m) 

20 2- (1- (-f5 7>5^;M H^u-:^>-4— r;u) x5^;u (2R) -2- 

( (IR) -3, 3-^?y)Vtn^^u^>^)V) -2-tiKP4^->-2-7x 

r:;vx^ y x- 1 ^itymm^ 

2- (1- tr^Uv>-4— x5";i. (2R) -2- 

((IR) -3, 3-i?y)\^:tni^^n^>^)V) -2-t Hp^v-2-7x 
25 x;px^ y x~ N • -mmm 5 0 m g CDj^X 2 m 1 ^JS^ . iSSffi* JEEiK'tt:^^ P 
•^hi^'^^'f- [ODS-AQ 12 0-S50 (YMC^fcl^ ] ±fcJg^L, 
0 . 2 M:^fc::f h U A 6 0 m 1 7i<«^i^bfe, WtK 10 0ml tXgfer^U. 
5^h7t HP7^>/7jc=l/5 jcOM^bB-^^^aiv MSIg@CT3 5mg 
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mmms4-3 (-m^m) 
2- (1- bf^'ji>>-4— r;i.) jl^jv (2R) -2- 

( (IR) -3. 3~VyMu-y^UKy=f-)V) -2-t:HD^>>-2-7x 

5 2- (1- (-r$y;^5';i/) tf^Uv>-4— <;!/) x^;i/ (2R) -2- 

( (IR) -3, ^--yyMuyitu^y^)V) -2-h Hp+->-2~7x 

^ji/x:^' y x- h • 7 . 0 g 5 0 m 1 mw.^. wi^^mm^ 

OVhi?^^:?^'- [ODS-AQ 12 0-S50 (YMCliSl) ] ±fcJgMU 
1. QW}y^2imi'rh^)^himm0 0m\. 0. 2MU>m3 0 0m 
10 1S.IK«7K3 0 0ml ^M^i^L}t^, T^N^fc: Ho7^>/7X= 1/9^:0 

2- (1- (-r5y;<5^;u) fcf^us?>-4— f;u) x5^;i/ (2R) -2- 
15 ( (IR) -3, 3~vy)V^uy^uKy^}V) - 2 -b Hp=^'>- 2 -7x 
x;i/x3^/x- h ' y'^}vmM 
2- (1- (^5y;*g^;w tf/^U5?>-4-<;i<') X5^;i/ (2R) -2- 
( (IR) -3. 3-i?y)V:^U-y!;u^>^)V) -2-\zYu^y-2-y3^ 

y X- i — mmm. 7 5 m g (d®M7Jc 2 m 1 M^-ra^^^j? □ 

20 x'h^^y^'- [ODS~AQ 1 2 0-S5 0 (YMClfc^ ] ±{CM^I^> 
0. 2Uy'^}VmiirV\}f?2^7mWi^0m\. y7)Vm.imWLe> 0 ml . im. 
*1 0 0ml SM^bfc^, ^h^t:KD7'^>/7X=l/'4J:t)^M'ffc:'&<g^ 
<£^tH> 2glSI^@fcT4 lmg^i|-fe@^*:tLT#;fc. 
II»J 5 5 

25 2^ (1- (-r^y^^^jp) tf^u>^>-4— X5";p (2r) -2- • 

( (IR) -3. Z-9yMUi/^u^>^}V) -2-b:KP=lr$^-2- (4 
-^DD7xx;i/) x^/x-h--ma^ 

2- (t°-^Uv>-4-^;l.) X5^;U (2R) -2- ( (IR) -3. 3- 

i^y)V-;i^uyi7u^y^}V) -2-tHP=¥v-2- (4-tJ7PP7x~;i/) x 
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^H-NMR (CD3OD, 5 ppra) :1. 10-2. 23(13 H, m), 
2. 8 9-3. 3 0 (3H, m) . 3. 7 0-3. 8 0 (1 H, m) , 3. 90 
5 -4. 00 (IH, m) . 4. 16-4. 30 (2H, m) . 7. 35-7. 4 
0 (2H, m) , 7. 5 8-7. 6 3 (2H. m) , 7. 8 1 (IH, b r s) 
ESI -MS (m/e, (CaiHa^C 1 F^NgOg+H) +i:LT) :42 9 
MM^5 6 

2- (1- (-r$y^^;i/) b!^u>^>-4-'f;i/) x5^;i/ (2r) -2- 

10 ( (IR) -3, 3->^7;i^:tn>/^p^>^;p) -2-bKD^->-2- (4 

2- (lf^U>-*>-4-'r;W X5^;U (2R) -2- ( (IR) -3. 3- 
i^yMU-y^U^y^)V) -2-bHD:^'>-2- (4-:^D^7xX;l/) X 

15 Mfe?ft^W<tLTf#;t. 

^H-NMR (CD3OD. fippm) : 1. 1 2-2, 2 4 (1 3H, m) . 
2. 9 0-3. 0 3 (IH. m) . 3. 16-3. 2 8 (2H. m) . 3. 7 0 
-3. 8 1 (IH. m) . 3. 9 0-4. 0 1 (IH, m) , 4. 16-4. 3 
0 (2H, m) , 7. 54 (4H. brs) , 7. 81 (IH, s) 

20 ESI-MS (m/e, (CaiH^^B r F2N2O3 + H) +<tLT) : 4 7 3. 
4 7 5 

mm^ 7 

3- (1- (-f 5y.?<^;i/) e^Uv>-4— r;v) >^atf;v (2R) -2 

- ( (IR) -3, 3-i^y}V:tn-yi?U^>'^)V) - 2 -b Kd^>^- 2 -7 

25 xx;i^x^ y X— h • —mmm. 

3- (lf^Ui?>-4-'f;0 :fU}f}V (2R) -2- { (IR) -3. 3 
-5^7;^:tD>'i?D^>5^;U) - 2 - k KD^i/- 2 -:7xx;i/X:$' yx-h^ 

m^x. nMm4 8 tmm(D:^mxiS].mLxmmit'^m^mmL. m^mi^ti^ 
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^H-NMR (CD3OD, 6ppm) : 0. 8 5-2. 3 0 (1 5H. m) , 
2. 9 9-3. 4 4 (3H. m) . 3. 7 1-4. 0 1 (2H. m) . 4. 16 
(2H. t. J = 6. 3Hz). 7. 23-7. 65 (5H, m) . 7. 8 3 (1 
H, s) 

5 ESI-MS(m/e. (C22H30F2N2O3 + H) +il.T) :409 
SI»J5 8 

(i-'<$y^5";u~i. 2. 3. 6-'xh7hHPb!';$^>-4-'f;i/) >t 

(2R) -2- ( (IR) -3. 3->'7;i/:tP'>^D^>9";W) -2- 

10 1. 2. 3, 6--rb^tFot!U>?>-4— f;M9^;i/ (2R)-2-((l 
R) -3. 3-i^7;P:^n$^5^D^>5^;W -2-hHP*'>-2-:7x-;Ux 

^H-NMR (CD3OD, dppm) : 1. 5 0-2. 2 6 (8H. m) . 3. 

15 1 5-3. 3 9 (IH. m) . 3. 6 4 (2H, t. J = 6. OHz) , 3. 9 
5 (2Hx5/7. brs), 4- 12 (2Hx2/7, brs), 4. 54- 
4. 71 (2H, m) , 5. 65 (lHx5/7. brs) , 5. 68-5. 7 
3 (lHx2/7, m) , 7. 2 3-7. 47 (3H, m) , 7. 54-7. 7 
3 (2H, m) , 7. 59 (lHx5/7. s) . 7. 97 (lHx2/7, s) 

20 ESI-MS(m/e, (C^^H^^F ^l^iO^+H) ^tVX) : 3 7 9. 

mnms 9 

(4-bHn4^->-l- (-f$y>^g^;u) lf^uy>~4--i';i/) (2 
R) -2- ( (IR) -3, 3-zyy}l:tUi/^D^>^)V) -2-\i\^n^-> 
-2-7xx;i/X^yx-N —i^^l^ 
25 (4-t: KP4^>/tf^Ui?>-4-'T;W (2R) -2- ( (IR) 

-3. 3-^Jy)V-tu-y^u^>^)V) -2-tHP^>— 2-7xx;i/Xr5'y 

^H-NMR (CD3OD. <5ppm) : 1. 10-2. 3 0 (1 OH. m) . 
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3. 00-3. 50 (3H, m), 3. 50-3. 3. 90 (3H, m), 3. 
9 0-4. 11 (2H, m) , 7. 2 3-7. 4 6 (3H. m) 7. 5 8-7. 
76 (2H, m) , 7. 85 (IH, d, J = 4. 6Hz) 
ESI-MS(m/e. (C^oHze'P z^iOi+W ^-LVX) :3 97 

(IR) -1- (1- \£<Vi^>-4~^)V) X^)]^ (2 

R) -2- ( (IR) -3. ^-^jyMu^y!;u^y^}V) -2-faHP=l^-> 

(IR) -1- (H'^UJ^>-4— 1-;!/) X5^;i/ (2R) -2- ( (IR) 
10 -3, 3~i^y)V:i-Uzy^a<y^)V) -2-t:HP4^v'-2-7xr:;PX:5'y 
X-h^fflViT. SIJg«si4 8t|^^0>^&T?mabT^M{t:-&4^^£S!ligL, 

^H-NMR (CD3OD, appm) : 0. 8 0-1. 40 (6H, m) . 1. 
54-2. 30 (10H, m), 2. 90-3. 15 (IH, m), 3. 60- 
15 4. 0 2 (2H, m) , 4. 7 0-5. 0 5 (IH. m) , 7. 22-7. 46 
(3H. m) . 7. 5 0-7. 7 0 (2H, m) . 7. 7 2-7. 8 5 (IH. 
m) 

ESI-MS(m/e. (C^.H^t^F ^N^O^ + K) *tVX) :395 

mmme i 

20 2- (1- H 5. J -4~\^^^jz?-^)^y) xg^;u (2R) -2 
- ( (IR) -3. 3-i?yMui/^u^yj-)V) - 2 -fc Hp:^>^-2-7 
xx;ux:^ y X- h ' -mm 
2- (4-h°^UvxU-r» x^;i. (2R) -2- ( (IR) -3, 3- 

i?y)V^uyi;u^>^)V) - 2 - 1 h'o^>>- 2 -7xx;ux^yx- 

25 ViT. ^»J4 8i:PI^©;^^Tj5!tSbT^<b'&%^ii3tL, ilfi®'f*:tLT 

'H-NMR (CDsOD. 5 p pm) :1. 50-2, 53 (12H, m), 
3. 0 0-3. 6 5 (5H, m) , 4. 6 2-4. 7 7 (2H, m) . 5. 49 
-5. 60 (IH. m). 7. 22-7. 42 (3H, m). 7. 54-7. 6 
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6 (2H, m) . 7. 92 ( 1 H. d. J = 5. 5Hz) 
ESI -MS (m/e. (C21H26F2N2O3 + H) +i:UT) :3 93 

2- (1 — rsy;^^^;^-!, 2. 3, 6 -5" h Hp bf U 4 — f;!/) 
5 ^"^^^ (2R) -2- ( (IR) -3. 3-PyjV:^Ui^^ny^y^ji) -2 

-t: HP^>^-2-yxn;px^yx~h --mmm. 

2- (1. 2, 3. 6-7"N'^tKDt;u>^>-4-^;W X5^;U (2R) 
-2- ( (IR) -3, 2~i>yMuiyifU^y^)V) -2-tHP4^i^-2 

10 tisMitu, u^m^t\^x%r^^ 

^H-NMR (CD3OD. 5ppra) : 1. 5 2-2. 4 8 (lOH. m) . 
3. 10-3. 29 (IH, m) , 3. 46-3. 9 2 (4H, m) , 4. 19 
-4. 40 (2H, m) , 5. 20 (IH. brs) . 7. 2 3-7. 4 2 (3 
H, m) , 7. 54-7. 64 (2H, m) , 7. 85-8. GO (IH, m) 
15 ESI-MSCm/e, (C^iHaeF^NjOs + H) +il.T) :39 3 

m^mQ 3 

2- (4- {^^/:K^)V) bf^^i^y) ji^)V (2R) -2- ( (IR) 
-3, 3-i>yjU:tui^^u^>^)l) -2-hHo4^v-2-7xx;Ux^y 
x- I 

20 2-t'^^i;/x5^;i/ (2R) -2- ( (IR) -3. 3 -s;>y }VtU>>^ 
n^>5^;i/) -2-hih*P4^'>-2-7xx;Vx^yx-hSffiViT, l|J6*i!l4 

'H-NMR (CD3OD. 5ppm) : 1. 54-2. 3 0 (6H. m) , 2. 
3 8-2. 6 0 (4H. m) . 2. 65 (2H. t, J=6. OHz) , 3. 1 
25 4-3. 5 0 (5H, m) , 4. 20-4. 42 (2H. m) . 7. 2 2-7. 
42 (3H. m) . 7. 5 8-7. 7 0 (2H, m) 7. 83 (IH. s) 
ES I -MS (m/e. (C20H27F2N3O3 + H) +i:L.T) :39 6 
MMM 6 4 

( (3R) -1- (-(^y^'^M b°^Ui^>-3— f;i/) (2R) 
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-2- ( (IR) -3. 3-i^y)V:^Uzyi'U^y^)V) -2-t:HP4^v-2 
(3R) -t!^'J5;^>-3-<;M5^;l' (2R) -2- ( (IR) -3. 3 

^H-NMR (CD3OD, 6 p pm) : 1. 2 0-2. 2 8 (1 IH, m) , 
2. 80-3. 3 8 (3H, m) , 3. 6 0-3. 8 0 (IH, m) , 3. 80 
-4. 24 (3H, m) . 7. 2 4-7. 45 (3H. m) . 7. 55-7. 6 
10 5 (2H, m) , 7. 6 5- 7. 9 4 (IH. m) 

ESI-MS (m/e, (CaoHosFaNgOa + H) +<i:LT) :381 

mmme 5 

2- ( (3S) -1- b°^'»'>-3— f;w) x5^;v (2 

R) -2- ((IR) -3, Z-i^y)V-tU-y^U^y^)V) -2-hKa^-> 

15 - 2 -7xx;i/x^/x- 1 jt^i^ 

2- ( (3S) -t!^U>?>-3— I-;!/) X5^;P (2R) -2- ( (IR) 
-3, 3-s^7;i':tP->i^n^>5^;0 -2-t:Hn^'>-2-7xx;i.Xi$'/ 
X-h^ffll/iT, ^«^4 8i:i^^©;^i£TMai^TSM'fb^<^*^JiL> ^fi 

20 ^H-NMR (CD3OD, (5ppm) : 0, 8 0-2. 2 5 (1 3H. m) , 
2, 70-3. 12 (2H. m) , 3. 18-3. 40 (IH, m) , 3. 50 
-3, 92 (2H, m) . 4. 13-4. 35 (2H, m) , 7. 22-7. 4 

0 (3H, m) , 7, 54-7. 9 0 (3H, m) 
ESI-MS (m/e, (CaiHagFaNgOa+H) +«i:bT) :395 
25 *Mf!l6 6 

2- ( (3R) -1- (-f$y^5^jt^) tfA^u-:^>-3— r;v) x5^;i^ (2 

R) -2- ( (IR) -3. 3-i^7;p:tP->;yn^>g^;l/) -2-bKP^-> 
-2-7xx;i/x^/x-h • -mBM. 
2- ( (3R) -bf^Ui?>-3-'r;W X5^;i/ (2R) -2- ( (1 R) 
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-3. 3-z>yMui^^u^y^M -2-t: HD=^^v-2-7xnji/x^y 

^H-NMR (CD3OD. <5ppm) : 1, 1 0-2. 2 5 (1 3H. m) . 
5 2. 7 0-3. 1 2 (2H, m) . 3. 18-3. 40 (IH. m) 3. 51 
-3. 90 (2H, m) . 4. 15-4. 32 (2H, m) . 7. 22-7. 4 
0 (3H, m) . 7. 5 6-7. 9 0 (3H, m) 

ESI -MS (m/e. iC.oH^^F ^N^O, + H) *tLT) :38 1 

mmme? 

10 (3S) -1- i-^^y^^jV) tfau$;>-3-^;v (2R) - 2- ( (1 
R) -3, 3--jy}V:tazy^D^>^)U) - 2 -b 2 -7xr:;UX 

(33) -HnU>^>-3-^;P (2R) -2- ( (1 R) -3. 3~Py 
)]^:taiy^U^ y^)V) - 2 - h K n ^ V - 2 - 7 X - ;!.x ^ y X- h ^ffi T, 

It. 

^H-NMR (CD3OD, <5 ppm) :1. 05-2. 27 (11 H. m). 
3. 0 0-3. 45 (3H, m) . 3. 6 6-3. 8 2 (IH, ra) , 3. 89 
-4. 18 (3H. m) . 7. 21-7. 44 (3H. m) . 7. 53-7. 6 
20 4 ( 2H, m) . 7. 8 1 (IH, s) 

ESI -MS (m/e. (C^iHgaFaNaOa+H) ^tUT) : 3'9 5 

^■mne 8 

(3R) - 1- (•I'^yp^^Jl/) \iuVP>-3-^)V (2R) -2- ( (1 

R) -3. s—yyjV'ttii^ifu^y^M -2-bPp:^s/-2-7xx;i/x 

25 ^yx-h '-wmM 

(3R) -tfPUi^>-3-^;|/ (2R) -2- ( (IR) -3. 3-5^7 

n v'^' D ^>?;P) - 2 - 1 K D 5/- 2 - 7 x x;vxi$^ / X- h ^ffi ViT, 
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^H-NMR (CD3OD. 6ppm) : 1. 5 8-2. 4 3 (8H. m) . 3. 
15 — -3. 9 6 (5H, m) . 5. 3 5-5. 5 5 (IH. m) , 7. 2 4- 
7, 4 2 (3H, m) , 7. 5 5-7. 6 2 (2H, m) , 7. 9 3. 8. 0 6 
(IH, 2*s) 

5 ES I -MS (m/'e, (C18H23F2N2O3 + H) +tLT) :353 
( (3R) -1- (-f5y;<^;p) tfnu;;>-3— f;» (2R) 

-2- ( (IR) -3. 3 -v?7;W:tP~>^P^>5^;U) -2-hFP^->-2 

- >>x:i;px^yx- K ♦ -mm. 

10 ( (3R) -lfnU>^>-3— fjj/) ;>^5^;l. (2R) -2- ( (IR) -3. 

^H-NMR (CD3OD. (5ppm) : 1. 5 0-2. 2 6 (8H. m) . 2, 
15 5 7-2. 8 4 (IH, m) , 3. 0 1-3. 8 5 (5H, m) , 4. 0 8-4. 
36 (2H, m) , 7. 24-7. 40 (3H. m) . 7. 5 6-7, 6 3 (2 
H. m) . 7, 9 2-8. 0 3 (IH, m) 

ESI-MS (m/e, (C19H25F2N2O3+H) •'<hL/T) :367 
^JSM7 0 

20 ( (3S) -1- i^^y:^^)V) bfPU-;^>-3-<;W) (2R) 
-2- ( (IR) -3, 3-':^7;U:tD->^P^>5^;V) -2-b:HP^'>-2 
-7x-Jl^X:$^yx-h • -Mi^ 

( (3S) -fPUv>-3— f;!/) (2R) -2- ( (IR) -3. 

3 -Vy)V:^U-yi;u^y^}V) - 2 - 1 Kp^$^- 2 -^xXJUXrJ^yx- h 

25 SrfflViT, ^liM4 8 tiWia©::&^TmSl^T^j@^^tl^Migb. ^SfeH^t 

^H-NMR (CD3OD. (5ppm) :1. 59-2. 28 (8H, m), 2. 
6 2-2. 8 6 (IH, rn) , 3. 0 8- 3. 9 0 (5H, m) , 4. 13-4. 
35 (2H, m) . 7. 2 6-7. 4 5 (3H, m) , 7. 5 7-7. 6 6 (2 
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H, m) , 7. 9 3-8. 0 7 (IH. m) 
ESI -MS (m/e, (CgoHaeFaNaOa + H) +<hLT) ;3 67 

mmm i 

2- ( (3S) -1- (■^s.y^^jv) ifu^jpy-i—ijv) jl^jv (2 

5 R) -2- ( (IR) -3. 3-v7Jl/:tP'>^P^>^;|/) -2-hHP^'> 

2- ( (3 8) -trnU5^>-3-'r;0 X^A (2R) -2- ( (IR) 
-3, Z-z^yMVi^y^u^y^)V) -2-h KD^^>^-2-7x:z;UXi$'7 

10 ^a^Mi:L.T#75l, 

»H-NMR (CD3OD, 6 ppm) : 1. 5 0-2, 2 7 (1 IH. m) . 
2. 8 9-3. 3 0 (3H, m) . 3. 40-3. 8 3 (2H. m) . 4. 17 
-4. 25 (2H. m) . 7. 2 5-7. 40 (3H, m) , 7. 57-7, 6 

6 (2H, m) , 7. 9 2, 7. 9 8 (IH. 2*s) 

15 ESI-MS(m/e, (CgoHaeFgNgOa + H) +i:tT) :381 

mmm 2 

2- ( (3R) -1- {.-^ / :K^}V) \iW)Z?>-3-'iM (2 
R) -2- ( (IR) -3. 3--::^7;p:j-P'>^P^>5">)l/) -2-hpP^'> 
-2-7xX;i.X^7X-h 
20 2- ( (3R) -tfP>J>'>-3— f;W X5";i/ (2R)-2-((lR) 

^H-NMR (CD3OD. (Jppm) : 1. 5 0- 2. 2 8 (1 IH. m) . 
25 2. .8 8-3. 84 (5H. m) , 4, 13-4, 28 (2H, m) . 7. 24 
-7. 41 (3H, m) , 7. 5 7-7. 6 4 (2H. m) , 7. 88. 7. 9 

7 (IH. 2 * s) 

ESI-MS(m/e, (CaoHasFaNgOg + H) +i:UT) :381 

n^mi 3 
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( (2R) -1- ifP'j>^>-2— r;i^) (2r) 

-2- ( (IR) -3. 3-z^y)V^u->^00^)l) -2-bHP:^->-2 
( (2R) -tfDU>^>-2-<;W ;^^}V (2R) -2- ( (IR) -3, 

5 3-i^y}U:^n>'^u^>^)V) -2-b Kn;^'>-2-7xx;uxiS'yx-h 

^H-NMR (CD3OD, <5ppm) : 1. 5 7-2. 2 3 (1 OH, ra) . 
3. 14-3. 43 (3H, m), 4. 15-4. 26 (2H. m). 4. 31 
10 -4. 39 (IH. m) , 7. 28-7. 4 2 (3H, m) , 7, 54-7. 5 
9 (2H. m) . 7. 9 3 (IH. s) 

ES I-MS (m/'e. (C19H25F2N2O3+H) +i:L/T) ;367 
MMM 7 4 

1- (-r^y^^^;^) y&^^>~3-^)]^ (2r) - 2- ( (ir) -3. 
15 3-i^y)V:tu>^^Q^>^)V) -2 - h Ka^y-2 -7xx;i/x^yx- 

7^^-y>-3—()V (2R) -2- ( (IR) -3. 3 -'77;V^D'>i^ 

0^>5^;i/) - 2-fc Fn^v- 2-7xr:;PXi$'/x-h<^fflV>T, lim^4 

20 ^H-NMR (CD3OD. <5ppm) : 1. 5 5-2. 2 5 (6H, m) , 3. 
17-3. 2 9 (IH, in) . 4. 10-4. 2 0 (IH, m) . 4. 3 3-4, 
40 (IH, m) , 4. 5 5-4. 6 5 (IH, m) , 4. 72-4, 81 (1 
H, m) , 5. 3 2- 5. 4 0 (IH. m) , 7. 2 6-7. 4 1 (3H. m) , 
7. 58-7. 64 (2H, m) . 7. 89 (iH. s) 

25 ESI-MS(m/e. (C17H20F2N2O3+H) *tLT) :33 9 

m&m 7 5 

■ (1- (-r$/;<^;i^) 7if5^i^>-3— r;u) (2r) - 2- ( (i 
R) -3, 3->^7;i/:tn->^P^>^;i^) - 2-b:HP^'>-2-7xx;i/X 
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7'^^i^>-3~'i)V^^)V (2R) -2- ( (IR) -3, 3-S^7}V:t 

^H-NMR (CD3OD, 5ppra) : 1. 6 0-2. 2 6 (6H, m) , 3. 
6 10-3. 3 6 (2H, m) , 3. 7 7 -3. 9 6 ( 1 H, m) , 3. 9 9-4. 
16 (IH, m) , 4. 17-4. 48 (4H, m) , 7. 2 5-7. 43 (3 
H. m) . 7. 5 5-7. 6 6 (2H. m) . 7. 6 9, 7. 7 2 (IH. 2* 
s) 

ESI-MS(m/e, (C^aHaaFaNaOa+H) +i:bT) :353 
10 MMM 7 6 

2- (1- (-r^/>t5^;v) r-a^i^y-S—iJV) X5";P (2R) -2- 
( (IR) -3. 3-v?7JU^D5/^nA>^;L.) -2-fcl^n4=^>/-2-7x 

2- (Ti£5^>5>-3-<;W X5";v (2R) -2- ( (1 R) -3. 3- 
15 'Jy}V:i-u=y^n^y^}V) - 2 -h HP+i^- 2 -:7a:x;i.xi5'/x- h<£ffi 

^H-NMR (CD3OD. 6 ppm) ;1. 55-2. 25 (8H. m),2. 
71-2. 87 (IH, m). 3. 14-3. 30 (IH, m). 3. 84-3, 
20 92 (IH. m), 3. 97-4. 07 (IH. m), 4. 13-4. 28 (3 
H. m) , 4. 3 2-4. 4 2 (IH, m) , 7. 2 6-7. 3 9 (3H. m) . 
7. 56-7. 63 (2H, m), 7. 74 (IH, brs) 

ESI-MS(in/e, (C19H24F2N2O3 + H) +iUT) :36 7 

mmi 7 

25 (3aR, 6aS) -2- (^ $ y ;>C ^t^^b Hn->^P^>^ (c) 
tfD-;V- 5— fJV (2R) -2- ( (IR) -3. 3 ->^7Jl>:tP->^ 
y^)V) -2-bKP^S^-2-7xn;i/X^/x-h --^M:^ 

(3 aR, 6 a S) t KPv'i^ p^>^ (c) hrp-;i/- 5 -i'JI/ (2 
R) -2 - ( (IR) -3, Z-Vy)V^u>'i;u^y^)]^) -2-\i^u^=/ 
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^H-NMR (CDjOD, 6 p pm) : 1. 5 0-2. 4 0 (lOH. m) , 

2. 78-3. 40 (5H, m), 3. 58-3. 73 (IH. m), 3. 79 
5 -3. 90 (IH. m), 5. 16-5. 38 (IH, m). 7. 24-7. 4 

0 (3H, m) , 7. 5 0-7. 6 3 (2H. m) , 7. 8 0 (IH, d, J = 
18. 9Hz) 

ESI-MS(m/e. (C ^iH^eF zN^O^ + H) *tVX) : 3 9 3. 

mmmi s 

10 1, 3- t r ans-3- ( T^/) jy^az/^JV (2R) 

-2- ( (IR) -3, 3-5^7JI/:tP->^P^>5^;|/) -2-hl<P^>— 2 

1, 3 - t r Sins-3-7^yi^^U':r^}V (2R) -2- ( (1 R) - 

3, 3--jy)V:i'Uiy^uK>^)V) - 2 - 1 Ha4^->- 2 -^xXjl'X^ /x 

15 - h^^^^^T, mmm4 8 tnm(D:&mx!imhx^mit-^m^mm\y. n^m 
wmh\^xmit. 

^H-NMR (CD3OD, 5ppm) : 1. 5 1-2. 2 2 (6H. m) , 2. 
35-2. 62 (4H, m). 3. 10-3. 40 (IH. m). 4. 13-4. 
35 (IH. m), 5. 00-5. 21 (IH. m), 7. 20-7. 40 (3 
20 H, m) , 7. 5 0-7. 6 5 (2H. m) , 7. 7 0-7. 8 8 (IH, m) 

ESI -MS (m/e, (CigHaaFaNgOa+H) *iLT) :353 

mmm 7 9 

1. 4-trans-4- {{^^J:f^^}V) 7^J) v^P^^v-;!/ (2 
R) -2- ( (IR) -3. S-z^yMu-yj/o^y^JV) -2-liHa4^'> 

25 - 2 - 7xx;i/x y X- h « -mk^ 

1. 4 - t r ans-4-T5/>'i^n/\J^5^;i/ (2R) -2- ( (1 R) 
-3, ^-Vy)V:^U=y!;u<y^)V) -2-t KP^'>-2-7xX;i.Xi5'/ 
X-h?rffiV^T, liM«»l4 8i|^1i©;^^TMSUT^Ii{b^#)^|gjgt, iE^ 
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'H-NMR (CD3OD. (5 ppm) : 1. 0 0-2. 2 8 (m. 1 5H) . 
3. 0 0-3. 7 0 (m. 3H) , 4. 6 6-5. 0 7 (m. IH) . 7. 2 2 
-7. 43 (m. 3H) , 7. 5 5-7. 6 8 (m, 2H) , 7. 74 (d. J 
= 0. 8Hz. 1HX7/10). 7. 92 (s. lHxl/7). 8. 02 (s. 

5 1HX2/10) 

ESI-MS (m/e. (C^oH^e'P z^zO^ + W ftLX) :381 

mmms 0 

1. 4-c 1 s-4- ( (-f2./^^)V) y$7) >^^n^^iy)V (2R) 
-2- ( (IR) -3, 3 ->?7;V^Dv^D^>5^;P) -2-hFP4^->-2 

10 - y xn;i/x^ / h • -mm^ 

1, 4-c i s -4-75y5^i?D^:^r5^;i' (2R) -2- < (IR) -3. 
3 -i^y)Vtuz^iru^>^}V) -2-tHP+i/-2-7xn;px^'/x-h 

^ffiv^T, *M«^4 8i:i^m©;^^TMauT^^<b'&i^&si3tt. i^^m^m 

15 ^H-NMR (CD3OD. 6ppm) :1. 21-2. 36 (15 H. m), 
3. 20-3. 40 (IH. m) . 3. 40-3. 7 0 (IH. br) , 5. 0 
1 (IH. brs), 7. 23-7. 48 (3H, m). 7. 50-7. 60 (2 
H, m) , 7 . 6 0 - 8 . 3 6 ( 1 H. m) 
ESI-MS (m/e. (C20H26F2N2O3+H) +<i:UT) :381 

20 11:^^8 1 

3- ( y$/) :fu\d)V (2R) -2- ( (iR) -3. 

3 - i^y)V:tuiy^ u^y^jv) - 2- bFP^>--2 - 7 xx;Px /X- 

S-T^y^^ntf;!/ (2R) -2- ( (IR) -3. B~py)P:tUiy^O 
25 -2-t HD^S^-2-7xn;l/X^yx-h^ffiViT, |IM*»J4 8 

'H-NMR (CD3OD. 6ppm) : 1. 5 0-2. 2 6 (8H. m) , 3. 
10-3. 42 (3H, m) . 4. 23 (2H, d, J = 6. 2Hz) . 7. 2 
2-7. 48 (3H, m) , 7. 5 4-7. 9 0 (3H. m) 
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ES I -MS (m/e, (C17H22F2N2O3 + H) +tbT) :34 1 

nm^B 2 

3- ( {:^^)V) 7^y) yPbr;V (2R) -2- ( (1 

R) -3, 3->^7;i/:tPv'^P^>^;U) - 2 - b h*p:^->- 2 -7x:i;l^X 

3- U5";i.T5y) T'pt!;!' (2R) -2- ( (ir) -3, 3->^7;u 

r^-Pv'tJ^D^^^^;!/) -2 - t KPJ^^>'-2-7xx;UXi5'/X-hSffiViT, 

10 - ^H-NMR (CD3OD, (5ppm) : 1. 5 5-2. 3 0 (8H. m) . 2. 

9 5 (9/4H. s) , 3. 0 7 (3/4H, s), 3. 15-3. 50 (3H. 

m) . 4. 10-4. 3 4 (2H, m) . 7. 2 5-7. 4 8 (3H, m) , 7. 

56-7. 80 (3H, m) 
ESI-MS(m/e, (C18H24F2N2O3 + H) ■'<i:LT) ;355 
15 *J£^J 8 3 

4- ( (-fSy^t^^JV) TSy) :f^}V (2R) -2- ( (IR) -3. 3 

--j-yMui/tfn^y^M -2-fcKP^5/-2-7xx;i/x^yx-h • 

-mm. 

4-TS/yg^;i/ (2R) -2- ( (1R) -3, 3-i?y;P:tPi/i7D^ 
20 >^;P) -2-t HP+i^~2-7xX;l/X:$'yx-]>&^UT, ^034 8 t 

^H-NMR (CD3OD, 6 ppm) : 1. 17-2. 3 0 (1 OH, m) , 

3. 14-3. 40 (3H, m), 4. 12-4. 26 (2H. m). 7. 22 
-7. 40 (3H, m) . 7. 5 5-7. 66 (2H. m) , 7. 75-7. 8 
25 6 (IH, m) 

ESI-MS(m/e. (CigHg^FgNgOg+H) *<hUT) :355 
^Ji5^8 4 

(1- bf^u>^>-4— f;i^) (2r) -2- ( n 

R) -3. Z--Jy }V^u- A-\i\^U^iyl^^U^y^)V) -2-bHP4^-> 
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\f^Vi^>-4-^)V;^^)U (2R) -2- ( (IR) -3, 3-i^7;H^ 

^H-NMR (CD3OD, fippm) : 1. 10-1. 42 (3H. m) . 1. 
6 8-1. 9 2 (4H, m) , 1. 92-2. 10 <2H. m) , 2. 99-3. 
13 (2H, m) . 3. 2 2-3. 48 (IH. m) . 3. 7 0-3. 8 2 (1 
H. m) , 3. 8 9-4. 2 2 (4H, m) , 7. 2 5-7. 4 1 (3H. m) , 
10 7. 56-7. 65 (2H, m). 7. 75-7. 91 (IH, m) 

ESI -MS (m/e. iC .^K^^F ^N^O^ + B) ^tVX) :397 
^M8 5 

(i-7$i>yfc°^u-:^>-4— (2r) -2- ( (i r) - 

3, 3-i^y}V:ta->^u^>^)V) -2-b FP^->-2-7xx;PX:$^yx 
15 -h--'^mM 

fc!^Ui^>-4— r;M?^;P (2R) -2- ( (IR) -3, 3-5^7;!^:^ 
Uz^i7Q^y^)U) -2-bHPJ^>'-2-7xx;l'Xi5'/X-M 4mg©^i 

^■^y^py^me. 3mgSLtJ^5^-rv7'"ohr;i.x^;i/T5>o. oosmi^ 

20 siacT 1 2 mmist^vft. Ejm^mmm mon^ u 

T)»SIU, ^M{t:^«^l IrngSril^S^^tLT^yt. 

^H-NMR (CD3OD, (5 ppm) :1. 08-2. 22 (11 H. m), 
3. 01 (2H. t, J = 13. 57Hz) , 3. 24 (IH. m) . 3. 82 
25 (2H, m) , 4. 02 (IH. d d. J = 6. 12, 10. 95Hz) . 4. 
10 (IH. dd. J = 6. 12, 10. 95Hz) , 7. 31 (3H. m) , 
7. 60 (2H, d, J = 7. lOHz) 

ESI-MS(in/e. (C20H27F2N3O3 + H) +tLT) :396 
«^8 6 
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1- 75$^ybf^U>^>-4— (2R) -2- ((IR) -3. 

y )V:t P ^ D ^ > - 2 - !::> g # 5^ - 2 - 7 3: :i jI/X;$^ y X- h ' —m. 

t!'^Ui?>-4— f;P (2R) -2- ( (IR) -3, 3 ->>7;V:rn$/^ 
5 o<y^)V) -2-t Kn:^->-2-73::2;uxiS'yx-h^^v\ IliSMS 5 

^H-NMR (CD3OD. (5ppm) : 1, 6 1-1. 8 2 (3H, m) , 1. 
8 2-2, 2 3 (7H, m) , 3. 2 2-3. 5 2 (6H, m) . 5. 08 (1 
H, m), 7. 35 (3H. m), 7. 63 (2H. dd, J = l. 56. 7. 
10 0 5 H z ) 

ESI-MS(m/e, (C^^H^^F ^U^O^+H) ^tl^X) :382 

1. 4, 5, 6-xh^bHDtfU^v>-5— (2R) -2- ( (1 
R) -3, 3~i?y}V:tniy^ny^>^)V) - 2 -b Hn^^S^- 2 - 7xx;VX 

15 ^yji-h --mmm. 

2- 5^^^y'\+-y-fcKDh?U5>'>-5— r;^ (2R) -2- ( (IR) 
-3, 3-v^7;U:f US^i?n^>^;W -2-bHD:^-5x- 2-7xX;i/X^/ 
X-M8. 6mgOXjS'/-;HinlMt3, 7^-r:^;/^r;i,^jp^, ^jc^^ 
H^T. M^mfzT6I^F^»Lfec .KjSM^ir^-f hiijiiL, «tl 0% 

^H-NMR (CDsOD, fippm) : 1. 5 5-2. 2 0 (9H, m) . 2. 
69 (IH, s), 3. 20-3. 40 (2H, m), 3. 80 (IH, s). 
4. 23 (IH. dd, J = 4. 29, 11. 8Hz), 4. 39 (IH, dd. 
25 J = 4. 29, 11. 8Hz), 7. 36 (3H. m). 7. 59 (2H, d. 
J = 7. 1 OHz) , 7. 9 7 (IH, s) 

ESI-MS(m/e, (C18H22F2N2O3+H) +tLT) :353 

(4S)-1. 4. 5, 6-T-h^fc:HPfc!U$>?>-4— (2 
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R) - 2- ( (IR) -3. 3-v?7;l^^D->^a^>5"JU) -2-fcPp:^-> 
( (4S) -2-5^:t+V^^r1}'hHnt!U^>?>-4— ^5^;i/ (2 

R) - 2- ( (IR) -3, 3-'Jy)V-tu-yi;tu^>^)\d -2-hHD^e/ 

»H-NMR (CD3OD, (5ppm) : 1. 5 0-2. 2 2 (9H. m) , 3. 
20-3. 40 (2H. m) , 4. 11-4. 47 (2H. m) , 7. 33 (3 

H. m), 7. 61 (2H, d, J = 7. IHz), 7. 98 (IH, s) 
10 ESI-MSdnye, (CiaHgaFgNzOa+H) +<hUT) :3 53 

rnmms 9 

(4R) -1, 4. 5, 6-xh^hHnb!U^i?>-4— r;M9=^;P (2 
R) -2- ( (IR) -3. 3-z^yM\n~y^u^>9-)V) -2~hHa^>^ 

-2-7xx;i.x^yx-h —i^^m 

15 ( (4R) -2-^^^V^^1)-\l\^U\^^J^P>-4-^)\^) i^J-)]/ (2 
R) - 2- ( (IR) -3. 3-i^y}V:tU-^i;u^y^)V) ~2~\i]^a^-> 
-2-7xX;^X:$^7X-h&fflViT, 7tTO©:^r^Ti2iSLT^® 

.^H-NMR (CD3OD, (5ppin) :1. 54-2. 26 (6H, m), 3. 
20 05-3. 75 (5H, m). 5. 39-5. 48 (IH. m), 7. 20-7. 
47 (3H, m) , 7. 5 3-7. 6 9 (2H, m) , 7. 93-8. 18 (1 
H. m) 

ESI-MS(m/e, (C17H20F2N2O3+H) +^LT) :3 39 
25 ##^»J 1 

(2R) -2- ( (IR) -3. 3->^7;i/:tP'>^a^>5"Jl^) -2-tiH 
D^->-2-7xX;l/I^^ 

ixni) 

(2R. 5R) -2- (t-::f5^;W -s- ( (1R) -3-=e-+Vi/i7P^ 
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>^)V) -5-yjL-A-l, 3--J:t=^'J^>~4~^>:^n (2R, 5R) 
-2- (t-y^;P) -5- ( (IS) -3-:t^^yi'^a^>5^;|/) -5-7 

D. 'tf-Zt^/A (Seebach) e>©:;^fe [Tetrahedron, 40 

5 ^1 3 1 3- 1 3 24H (1 9 8 4^) ] ICfeT-^^UiTc (2R. 5 R) - 2 
- (t-y5";W -5-7:i::n;W-l, 3-v:t4^V-7>-4-:t>5 1 Omg 
<^5^h^bHP:7-5>2 Om 1 -^^1)-:^^)W)>mb^J7S. }i Imimmz. 

~7sx:~f. 0^^J:,i?<v:fa\^}U7^]^i. su^^-D-ymmi. 7 mis 

10 > 1 . 5 m 1 mm^Mks JEfCl . 5 BtrBim^bfcc SJ^i:M*B^^X5^;i/fCT^ 

A^Dvhi/^:?^- mw,mt^:^^'^y/^mx^)i^=i 5/i~io/i) 

tCT*lffiSb, SMit-^tf*-€-tl-?ni 5 Omg, 2 5 4mgtft4^tl^t bT#fe. 
15 -en-S^tl^St^SaeJ^NMRONOEcfcD^^b^t. 
(Xig2) 

(2R, 5R) -2- (t-r/^'JU) -5- ( (IR) -3, 3-z^y)V:tti 

(2R. 5R) -2- (t-'f^M -5- ( (IR) - 3 -:t^V'>^7D^ 
20 >5^;U) -5-7x-;U-l, 3 -i^^^y-7>-4-:i->2. SgO^^DPJf? 
3 Om 1 ^|c?&T, =7':/'ffc>'x5';W7$>'^^4. 8 9ml SJta^, 

25 =2 0/1) tCTJ^mU^lKb^'^ 2 . 4 g S#fco 
(Xi@3) 

(2R) -2- ( (IR) -3, 3--Jy)V-tU-y^U^yj-}V) -2-tH 
D^^-- 2 - 7xn;n^McD^fiK 

(2R. 5R) -2- (t-:/5^;i/) -5- ( (IR) -3. 3--Jy)VtX2 
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^^/-jvsomi mmz. 1 NTmiti- h u ^j^yi^mw. i o m i ^ix\x. mm. 

tT3f^^^U;fcc ;>^iS'y-;P^MJEW5fe^. mm^7i^\ZT^^U i^x^ 

^tll. 6 6 g^#fe„ 

(2R) -2- ( (IR) -3. 3-i?7;l/:^P->^a^>5^;i/) -2-hH 
a:^->-2- (4-t?^aD7x:njP) g^j; 
10 (xg 1 ) 

(2R, 5R) -2- it-y^}V) -5- (4-i?Dn>'x:n;i/) -1, 3 

(2R) -2- (4-i7nD7x:::;W - 2 - b h*D^5xS^^ i 6 g 

6-1 6 5 6 9 5|E%) (D^^it>]^tKh;i/X> (10: 1) 44 Oml^?KtC, 
15 fc!;i;i/7;i/xbl^2 3mK p-b;i/X>x;i'5h>^ 7KfiItJ3 2 emg^Jli 

^t\z^ mmit^m 1 4 g ^ntc, 

20 (X@2) 

(2R) -2- ( (IR) -3, 3—>^y}ltXi^y^UK>^)V) -2-bH 
(4-i'DP7xr:;P) wm 

(2R, 5R) -2- (t->^5";i/) -5 - (4-ii7 0D7x-;W -1, 3 

25 Lfc, 
##003 

(2R) -2- ( (IR) -3. 3 -py)l^:tai^ifU^>=^)l') -2-bH 
(4-7;i/:tP7xn;p) i^jg 

(2R) -2- (4-7;U:tP7xX;i.) -2-bHP^->&f^ (4#^¥6- 
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1 6 5 6 9 5tm) srfflvi. ##^j2 tmm(D:&mzxmmit'^m^mmwc. 

(2R) -2- ( (IR) -3, 3-i^y)V:tU->i;aK>^)V) -2-hH 

5 (2R) -2- (:^a^7xnjl/) -2-t HD^^^vSm (#|g¥6-16 5 

6 9 513^) #%^J2 tmm(D:^mizxmmit^m^^^vrc. 

(2R) -2- ( (IR) -3. 3 -i^y)Vttt^^a^>^)V) -2-hH 

10 

(2R) -2-p^ h^^->7x~;i/-2-fcHD^v'S^m<^^fiK 
^5";!/ (2R) -2- h^->7x~;i/) -2-hHD:^^'>X:J'yx-b 
(Journal of chemical society. Parkin 

trans 1,2253-2 255 (1 99 2^^) tiWO 1 9 sO^^^'J-Jl 
15 5 0ml mmz. 3 N7fcE^b:^ h U AzK^^g 5 0 m 1 ^Jp;^, SMlCT 1 2 

urn 2) 

20 (2R) -2- ( (IR) -3, 3->?7;^:tD>'^7a/^^>5^;^) -2-hH 

ti^'>-2- (4-pih4^'>7xz:;i/) S^^CD'&^^g 

(2R) -2- (/h:^^5/7xr:;U) -2 -t HO:^^'>g|^*ffiViT, 

##^J6 

25 (2R) -2- ( (IR) -3, Z-Vy)V:^uiy!7U<y9-)V) -2-tiH 
□4.^-2- (2-^pa7xr:j|/) 

(2R) -2- ( (IR) -3, 3-i^yMni^i^n^>^)i) -2-hF 

D^i^-2- (2-i7Pn7x-J|/) ®M (#W6-1 6 5 6 9 5|Bm) 
v\ #%^f^l2t|i|:mco;&Sfe(CT^®it;^efe*ii3igbfc. 
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#%f!l7 

(2R) -2- ( (IR) -3, 3-y7;l/:rP->^a^>5^;i/) -2-bK 
p^->-2- (2. 4-i?7;P:rD7xr:;i/) |^ 
(xai) 

5 (2R) -2- (2, 4-v7;i/:tD7x::i;P) -2-hKn^vX 

T. 5"V-tf7 6©::;^^^ [Journal of ch em leal s o c i 
ety, Parkin trans 1, 2 2 53-2 25 5 (1 9 9 2^)] 
CD^fe^^VifCc 2- (2, 4-S77;l/:^D7xX;l/) - 2 - 1 FD^^-fmS . 

10 9 g ©^^-r y e;i/x-x;i/ 2 o m i mm\:i. « t-;i/ 2 0 m 1 wj a- 

ifAK2 g^ftj^, ^taCTl 3 Brelitl^Urc. «%&-fe^-f hiiiglCTl^ 

M{t'&tl2. 4g^^mrc, 

15 iXU2) 

(2R) -2- ( (IR) -3. S-z^yMui/^U^y^JV) -2-kH 
D^v'-2- (2, 4-~jy)V^ay:ii-)V) wmo^^ 

(2R) -2 - (2, 4-v7;l/:tn7xX;l') - 2 -b HP^i^g^^^fflV^. 

20 0%m 8 

(2R) -2- ( (IR) -3, 3~-:>y)VtUzy^u^>9-M -2-bK 

(1, 3-^>l/v^^:^V-;U-5-'f;P) 1^ 
(2R) -2- (1, 3-^>ye>:t^V-;l'-5— f;)/) -2-bFP^i^ 

mm^Q - 1 6 5 6 9 5tem m^m 2 tmm(D:^mizxmmit 

25 -^ty&Siibifc. 
#^«3|9 

(2R) -2- ( (IR) -Z-y)V'tuiy^u^y^)V) -2-bHP^>^ 



-2-7x:^J|/B^^ 
(Xigl) 
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(2R, 5R) -2- (t-:f^)V) -5- ( (IR) - 3 - b h'a^i/i/^^ 
^mixmi'^mz (2R. 5R) -2- (t->r5F;l/) -5- ( (IR) 
5 >1 6 9ing0^i5'y-JU2m Jlc?^T> 7K5l{b4^^^± h U -i^A 7 1 

mm 2) 

10 (2R) -2- ( (IR) - S-y)V:tDz/z/^n^y^)V) -2-hb*D4^ 

(2R, 5R) -2- (t-:;^5';i/) -5- ( (ir) -3-b h'n^i/vtj' 

15 1 0 

(2R) -2- ( (IS) -3-7;i/:to->jyn^>^;P) -2-bHa^S^ 
-2- (4-^aP7xn;U) Em 

##«^2T^fe (2R. 5R) -2- (t-:f5^;i/) -5- ( (IS) -3- 
:^-^^V'>i^ n^>5^;i/) -5- (4-^PD7a:-;l/) -1, 3->?:t^V-^> 

20 -4-:t>«rffiVi, 0^m9 tmm(D-:&mizxmmit'^m^mM\^rcc 
m^m 1 1 

(2R) -2- ( (IR. 4R) -3. 3-$?7;i/:tn-4-b KP^->'>/r 
n^>5^;i/) -2~b Kp:^v-2-7x:::M^ig 
(I@l) 

25 (4R) -4- ( (2R, 4R) -2- (t-^^^^P) - 5 -:t-^V-4-:7 
hW iZR) -3- ( (2R, 4R) -2- (t-::^5^;P) -5-;t-=|iy-4 
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(2R. 5R) -2- (t-y'^)V) -5 - { (IR) - 3 -:t=^y S^i? 
>5";i/) -5-7x-;i/-l, 3->?:t^y^>-4-^>l 8 5mg©B^mif 

(2R. 5R) -2- (t-r/^^;!/) -5- ( (IR, 3R) -S-hKD^^^ 
S>-4-:t^yv'i7P'^>5^;i/) -5-7x-;V'-l, 3-i^:r4^y^>-4- 
10 :t>(D'^^ 

(4R) -4- ( (2R, 4R) -2- (t-::^5^;|/) -5-:r^y-4-:7 

M 6 9mg07-feh-hU;l/RC^7jc(2: 1) 7. 5m 1 ig^^f', N-;>t5^;i' ^ 
;1/3}nU>-^^vH8 0ing,5iO:2%4^'fb:tX^'>A7Kfe^0. 2nil ^Ot: 

1) tTMML«M^b^ti3 2mg£Mfi@^tUT#;^c. 
20 (Xjg3) 

(IR, 4R) -4- ( (2R, 4R) -2- kt-yj-)V) -5-:t=^V- 
4-7x::i;U-l, 3-J^:t^y7>-4— - 2 -^:^^y->^P^>5^;|/ 

(2R. 5R) -2- (t->^5^;l/) - 5- ( (IR, 3 R) -3-tFD^ 
25 -y-4.-i:^V=y^U^y^)Vi - 5 -7XXJ1/- 1 , 3-i;:^4^y7>-4- 
:t>3 2mg©tfUv>lmlMJ::. ilTKH^O. 5mlS:Jn>L. ^SJCTl 

^ffl^l^P^hi^^7>f- (Ki e s e 1 g e l^'^e OFas^, Ar t 5 7 4 
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UU4) 

(2R) -2- ( (IR, 4R) -3. 3 - v:7;^:tn- 4 - 1: n4^S^->i7 
Xns-T^mc (IR, 4R) -4- ( (2R. 4 R) -2- (t->^5^;P) - 

5-:a-^y-4-:7x-;i/-i, 3-s^^^y^>-4— f;i/) 

i7UO^}\r Tirx-h^.^tiT, IIJfiMlX@2. Ig3 
10 1 2 

tf^U 4— fJU (2R) - ( (IR) -3. Z-i^yMui^tfU^ 

>^)V) -2-bHa^->-2-7xii;vx^yx- h 

15 4-bKn^ixtrvv;;iJi?>l 0 g©^□p:^^;^A3 0 Omm?^t;:?!K?%Te^- 

t -y^)v-jii-i^^'i h 2 0 g srjq^, ^iafcT 2 nrnw^vtz, Kimtim- 

(XM2) 

20 t-:/5^;i^ 4- ( (2R) -2 - ( (IR) -3, Z-Vy}V:^Ui^'!7U^ 
>^)V) - 2-t Ho^v-2-7xn;i/X:$'y^;i,:i-ciji^) ^h^tiKntfU 
i?>-l (2H) -;^?;i/:a^^'>^-h©'&^^ 

(2R) -2- ( (IR) -3, Z--yy)V'tU-yi^U<y^)V) -2-bF 
2-7xX;Vi^^l 2 8mg©>?^5";P7iN;PAT5 HSml^^fc, ^ 
25 JW#x;|/e;^-f ^^y-;i.8 lmg^jD;^> 3 0^i-raM*^L;fcM> 4-bKo^-> 
- 1 - t - y" h 4^->;^j;i.!|?-;Vb^ U 1 2 1 m g . ROfTK^g-fb^f h U r> A 1 
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mx5^;i/= 3 / 1 ) \ZXm^ U^H'fb'&tl 1 2 1 mg ^nft. 
(Xg3) 

H^Uv>-4— (2R) - ( (IR) -3, 3-i>7MUi^^U^ 

5 t--fJ')V 4- ( (2R) - 2- ( (IR) -3, Z -py )V-tU^yi^U^ 

i?>-l (2H) -;^;i/jj?^i^V-M 6 2mgS:l 0%i^-p^^y-JI/5m 
HC^^L., 12^F^^^Lm ^jS£=^MflE#*L;^L. ^?t<£7jc"r^f?U, 

##^13 

H^u>^>-4— (2r) - ( (ir) -3. z-vyjv^^u-y 
15 i>p^>5^;i/) - 2 - b Kn=^'>- 2 -yxziji/x^y X- b 

(X5gl) 

N- t -:/hi^^->;^r;i/3j^x;Kyx^=i5^>jtx5^;i/©^^ 

vx^n5^>mxg^;i'^fflu, ^mm 1 2ig 1 t.muo-^m\zxmM\t^ 

20 aM2) 

N - 1 ~ :/ h^v:^!? xjw- 4 - tr^ u >^>^ >' 

N- t-::fh4^5^;i!j;l'7j^x;Kyx^35">mx^;P5 1 emgCDT'h^tK 
D7^>3 Om 1^?^}::. ^KJ^T> 7K^'fl:U5'«^AT;V5X'i7A2 0 Omg^Jn 

25 3 O^KMi^UT-fe^'i' h^librc. JSii^MJEif^TSCit.tf^gM^b'&Jfe 
4 14mg?^#fc. 
(X@3) 

H^U v>-4— i*;!/^?";!/ (2R) - ( (IR) -3. 3--Jy)V:tUi^ 
^D'^>5^;i/) -2-b:Hn^v-2-yx-;Px:57yx- ho-^^jic 
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1 4 

2- (br^U>?>-4— (2R) - ( (IR) -3. S-z^y 
(X@l) 

t-:/5^;i/ 4- (2-xh:^->- 2-;^:^yx5^U7^» xh^kHntfU 

s^>-i (2H) -*;V3i?;^^>^^-ho!>-&^s 

6 0%m^7i^M^i-hV^A9. 1 g©xh7t:K077>2 0 Om I BUiZ. 
10 *?^T. i^X5";P7hX3i^y|^mx5^;V3 8. Om I ^^iSfTL., 2 0^TO#^. 
1- t-7'h=^^~>;<j;i/j}^x;U-4-tf^U H>3 l. 4g©xh7tH07^> 
5 0 Om 1 ^^^i^fTb^ MSI::T4 O^^I^Ji^Lfc. Kj:^m^wm:rL^)Viz 

15 <h J: O^'fb'&t) 3 3. 5 g 

(Xig2) 

t-:/5^;p 4- (2-xb^'>-2-:f^yx^;W xb^t potf'Ji^> 

-1 (2H) -*;V3}?:^->'l<^-hO'&fig 

t-y5^;l/ 4- (2-Xb:^^->-2-:t^yx5=-Ux» T^h^tHotfU 
20 5?>-l (2H) -;ij;i'3j?^S^k~H3 5 5mgO;<r$^y-;H Om 1 ^J^t, 
1 0%/'?^-:;>>A-^i^fi!!!li5 Omg^m. 3^JBE©?jcm^fflMT, 1 3^F^ 

25 t-y'^jv 4- (2-t Ko:^^i/x5^;i.) 7'h^t:Hoeiji?>-i (2H) 

t-:/^JV 4- (2-xh:^^S/-2-:t^vx^;U) T^h^t: KntrU5?> 
-1 (2H) -;^7;i/3j^^v'l/— h2 6 3mgCD7^h^t FD^^^l 5ml^|^ 
IC> ^jCi^T, 7K^'(b'J5^'>AT;P5X'j7Al 0 Omg^^jD^. l^m^{CT2 0^ 
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2- (tf^Ui^>-4-'l';U) X5^;i^ (2R) - ( (IR) -3, 3-e^7 
1--:^^)^ 4- {2-hKD^$/x^;i/) xh^tHneUv?>-l (2H) 

1 5 

10 3- (H^Uy>-4-'f;i/) 7'Ptf;l/ (2R) -2- ( (IR) -3, 3 

-i^yMu-y^ a^>^;i^) - 2 - b kp^^v' - 2 -7xx;i/x^y x- h 
t-:/5^;v 4- (3-xh^5^-3-:t^y:/Dtr;W xh^tHDiiUs^ 

>-! (2H) 

15 t-::^5';v 4- (3-xh=t^>'-3-:d-4^y:/n:/-i -xx;i.) xh^t 

HPtfU5^>-l (2H) -tiJVt^^i^U-h (W095 0 1 3 3 GEit) 1. 
0 s<DJi^J-}V2 Omm^KC, 1 OXJ'^yzPOJ^-^mms 0 Omg^jD 

■r^^it DSM-fb-^^ 7 0 0 m g ^mc. 
20 (X@2) 

t-:;^5";l/ 4- {3-bHP4^->yPtf;i/) xh^t FPlfUv'^-l (2 
H) -iJ)V:^^iyV-h<D'^fS(, 

t-f^JV 4- (3-Xh^v^-3-^^V;^PtfA) T-b^hHPtfUS;^ 
>-l (2H) -;^7;l/#^vP-h^ffll'iT, ##^1 4X@3 <!:[pHt<7):&i*}C 

25 T^m^t^mmrnvrc, 

(X@3) 

t-:/5=-;U 4- (3-t:KP^i^:/Ptf;V) rhyt:KPfcriJ>^>-l (2 
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##^!| 1 6 

1. 2, 3> 6-7"h^b>abfU-:^>-4— rjl/^5^;i^ (2R)-2-((l 

R) -3. 3~PyMDi/i7n^>^A) -2-l::Kai^$/-2-7xn;Px 

5 t-:/^}V 4- (t h*U^v^5^;|/) -3, 6->^hKPt*'JS^>-l (2 
H) (W09 8 0 6 7 2013m) ^ffll.iT> ##Ml2X5g 

2- (4-b;^U-;?-iJ-r» X5^;P (2R) -2- ( (IR) -3. 3- 
10 -Jyjl^aiy^ n^>5^;u) - 2-b KP^r>— 2 -7x^;VX:$^/x~ h 

t~:f^)V 4-(2-bKn^5^X5^Ux»xh^tKPtfU>'>-l (2 
H) -;<7;l/:^^>'W-h (W09 94 0 0 7 OffiSt) <&fflV:>T. m^Ml 2X@ 

##^J 1 8 

15 2- (1, 2. 3. 6— r h7bHDbU>?>-4— r;i/) X5^;i/ (2R) 
-2- ( (IR) -3. 3-i^y)V^az^irn^>^JV) -2-hpP^y-2 
-7xx;pxjyyx-N 
t-:/5^;i/ 4- (2-t:t?n4^->x^;W -3, e-i^t HdHU>'>-i 
(2H) (W09 8 0 6 7 2 OtH«fe) ^MV^T. ##^J1 2 

1 9 

(3R) -bf^Us;^>-3-^;i/^^;V (2R) -2- ( (1 R) -3, 3 

-vy)V:tui^^u^>^)V) -2-fcKp:^->-2-7x-;i/xj^ yx-h 

t-y^}]^ (3R) -3- (hh-D^xp<5";W 7"h7t:HDtfU>^>-l 
25 (2H) -;^j;V2j?^2^^-h (Te t r ahe d r on Asymmetry, 
3#. 1 049K (1 9 9 2^^) lam) &ffiV>T, 2lS2RrK3t|SI 

m^m 2 0 

2- ( (3R) -b^U-:^>-3— TJl/) X^;P (2R) -2- ( (1 R) 



wo 02/04402 PCT/JPOl/05987 

96 

-3. 3 -z^y}V:tU->^UO^)V) - 2 -h Hp^->- 2 -7x:i;i/X3^/ 

t-:f^)V (3R) -3- (2-Xb4^>/-2-:t^VX5^;W xh^hK 
5 DtfU5?>-l (.2H) -:^;Pj!?4^>'l/-h©'^fife 

X5^;|. 2- ( (3R) -\l^U'J>-3-^)V) L- (+) - 

'7>x;l/ie (^i^^pi 0-5 0 8 3 2 l^m) l. l 5g©e?^^lJ->2 0ml 

0ml ^JO^, ^^afcT3 O^M#tfco S«^vX5^;1/X-7^;HC 

JE^5S ^M^b'&i^ 9 8 5 m g ^#3t , 

t-r/^'A (3R) -3- (2-hKa^5/X5^;l/) xh^tHDtrUv^^ 
-1 (2H) 

15 t-y^)V (3R) -3 - (2-xmr->-2-^4^yX5^;P) xh^hl^ 
DtfU>^>-l (2H) 1 4 3mg©'r h7t HD77>5 

nim?S{C> 3fc?^T. 7mt:U5^^7A7;U5x«:7A3Omg$j!l0^, l^aSfcT 

20 

(X@3) 

2- ( (3R) -hr^Ui^>-3— fjW X^;P (2R) -2- ( (1 R) 
-3, S-i^yMtii^^U^y'^JV) -2-tHD+->-2-7a:X;VX^/ 
X-hCD-g-fig 

25 t-:;^^;u (3R) -3- (2-t:Kn^vx5";i/) T-h5tKntfUv?> 

-1 (2H) -*;wiH=^^5/i/-h^ffl«.iT, P^mi 2xm2Rz^stmU(o:^ 

2- ( (3S) -tf^Ux>-3— TJP) X5^;l/ (2R) -2- ( (IR) 
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-3. ^-Vy)Vtuz/Cfu^y^)V) -2-fcKa^^s^-2-7x:i;i/X^y 

X-f ----- 

X5^;i/ 2- ( (3S) -tf^yi^>-3— D~ (-) - 
(J^gg^p 1 0-5 0 8 3 2 lIBife) SffiViT, ^^^2 0 

##M2 2 

(3R) -tfDUi^>-3-<;l/ (2R) -2- ( (IR) -3. 3 -v?7 
Mui^^ u^y^M - 2 - b K p4^>^- 2-7 xx;px:j^ / x- K 

t-:/f^;i/ (3R)-3-t:KP^$/HDU^^>-l-;i?7;U3j?^->l/"h (S 
10 yn. Commun- , 1 5#, 5 8 7H (1 9 8 5^) 12®) ^^Slr^T. ## 

^m\2 3 

(3S) -lfPU>?>-3— f;!/ (2R) -2- ( (1 R) -3. 
)V^uy!7U^y=^M -2-h: KP^->-2 -7x— ;i/Xj^7X-h 
15 t-y5^;P (3S) -3-tHP^->HP'Jv>-l-:i5j;i.3t^c^^>/V-h(S 
yn. Commun. , 1 5#, 5 8 7M (1 9 8 5^) SfflV^T* 

##«a|2 4 

(3R) If PU>^>-3— 1';M5^;P (2R) -2- ( (1 R) - 3. 3- 

20 y7;P:tP~>^a^>5^;i/) -2-t,Yu^y- 2 -7xr:;i/xjy yx- h 
t->^5^;u (3R) -3- {^lYw^y^^)]/) trpU5»-i-*;P3^^ 

5^1^- h (J P9 6-1 0 73 6412m) ^ffiV^T, 1 2 Xg 2 RrJ? 3 i 

##^2 5 

25 (3S) -b!PU>^>-3-^;Pp<5^;U (2R) -2- ( (IR) -3. 3 

-z>y)V:tuy^u^y^)V) - 2 -b F p^^v- 2 -:7xx;i>x^ yx- k 
t-:/^;i/ (3S) -3- (tHP=^i>^^;P) tfPUi^>- 1-*;!/^^^ 

'>Jx-K (JP 9 6- 1 0 7 3 6 4|B«) Srffilr^T, 1 2Xg2XU^^3 t 
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2- ( (3S) -tfPUi^>-3— X9^;W (2R) -2- ( (IR) 

-3. 3-y7;P:e-P>-;^P^>5^;P) -2-hKn^->-2-7x:z;i/x^y 

5 (X^l) 

^'^)\^ 2- (3S) -5-:t=^y-i- ((IR) - 1 -7xx;PX5^;i/) 

(4R) -4- (t:KD4^i>^5";i/) -1- ((IR) - 1 - 7 xr:;i/X5^;i/) 
tfD»J$^>-2-:^-> (He t e r ocy c 1 e s, 5 246 3-2 47 

10 0 (1 9 9 9^)) 1 0 0ing<Z):i7DD/^;UA2inm?^t, hUX5^;l/Ti> 
0. Q 7 bml'SaM.it:f^^y7.}V:^:=.}VQ. 041ml^Jq^, gMlc:T2l^ 

n^nrcB^(Oi^^^}V:^)Vyi^^>- K 2m l MfC. yyyiti- h »J '>i^4 9m 

Bmizioxmk-^^y-jvsmi^M^. Mizi zmmmmmmLtcim. m 

&»Eif*-r § t J: 0 , aSilb^^) 9 0 m g 
(X@2) 

2- ( (3 s) - 1- ( (IR) -i-7x-;i/x^;i') ifDUi?>-3— r;!') 

25 2- (3S) -5-:t+y-l- ( (1 R) - 1 - 7 xXJl.X5^;U) 

tr D U >>> - 3 — < ;l/T-fex- h 9 0 m g ©7^ S ^ t H n 7 ^ > 2 m m?gtC, 
^}^T. 7lcm>fbU5^«>A7;P5xC7A2 Smg^ill;^. 2 rajnf^^SSLfe, R 
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AT5.>0. OeOmlRl^Mmmo. 0 4 Om I ^llP;l, ^iatT 5 B^PbISS: 

(3S) -3- (2- i7-^9-)V:t^z^) X^M ilWJi»- 
2- ( (3S) -1- < (IR) -l-7x-;l/X5';i/) t!D'Jv>-3-'f 

-^^6 4mgM^, '^M3^fficr)7jcm#ffl^T. 2 1^^im#U;rc. Klt^m 
*ir9-f h«)aum ^m^MJEilSL/, f#e>nfeSli!£Oi^DD3|>;PAlml 

3 5ml^JP;^. g?g{3T 3Bf MmJ^L-;^, KJiS^^^^DPJ^;UA{CT^f^L, 

(xa4) 

t-:7^5^;l' (3S) -3- (2-\i)^u^z^x^)i) }^uUP>-i-:fy)U 

t-:75^;U (3S) -3- (2-7-fe5^;i/:r^i/X5^;U) t!P»J>^>-l- 
;«7;P2j?^-5^1/-h3 4mg0/iS7/-;Hml^jagfc. ^^;*rU ^^AS 4mg<£ 

25 ^IB^tl'&tl 2 9 m g 
(X@5) 

2 - ( (3S) -epu>?>-3--r;p) x5^;i/ (2R) -2- ( (ir) 

-3. 3-i^yjV:tOy'^U^>^)V) -2-bHD:^i/-2-7xx;PXiS'y 
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t-y^JP (3S) -3- (2-tHa^vX^;i/) fc:DU>^>- 
##f d 2 7 

5 2- ( (3R) -HpU>^>-3— r;W) X9";i/ (2R) -2 - ( (IR) 
-3. 3--Jy)V:tU-y^U^>'^)V) -2-hKP^->-2-7xr:;i/X5^y 

(4S) -4- (t:l«P^^->/5^;l/) -1- ((IR) - l-7xnjPX5^JU) 

10 

#3t^fi|2 8 

(2R) -}d:uVi^>-2-^JV^^)V (2R) -2- ( ( 1 R) -3. 3 
-■y7;p:ta->^P^>5^JV) - 2-hi^a^'>-2-7xn;vx^yx-f 
t-:f^)V (2R) -2- (tiHD^i/pi5";W HDUi^>-l-:^;P5i^+ 
15 V- h ^ffi i^^X. #%M 1 2 2 JS:?^ 3 <!: I^<i©;^felCT^0^fc'a-#?^m3i 

m^m 2 9 

Tif^>^>-3-'f;l^ (2R) -2- ((IR) -3. 3->?7;V:tPy^ 

p^>5^;p) -2-bHP^'>-2-7xx;i/x^yx-h 

20 t-Zf'^)^ 3-t}«0^v'y-€5^$^>-l-*Jl^7)^^'>V-b (W09 7 4 
##^J3 0 

7'tff^>^>-3— r;M5";i/ (2R) -2- ( (ir) - 3. s-z^yji^t 

25 P'>^P^>5^;l/) -2-bHP^->-2-7xX;|/X^y^X>-h 

t 3 - (t l^P^^v'^^'Jl/) 7-if5^5?>- 1 -;^j;i/^=^^-> W b (E 

ur. J. Med. Chem. , 3 4#. 363-380 (199 9^) ) 

##^3 1 



wo 02/04402 PCT/JPOl/05987 

101 

2- (T-if5=-v>-3— r;i/) X^;l/ (2R) -2- ( (IR) -3. 3- 
H (WO 9 4 12 18 1 lam) ^fflViT> l 2 1@ 25:tJt3 tf^iicD^Sii* 

m^ms 2 

3- X>H-8-71fHy^n [3. 2. 1] ^^^3^-3-^;!/ (2R) - 
2- ( (IR) -3. 3->^7;i^:tP'>^a^>5^;U) - 2 - b HP:^>^- 2 - 

10 t-y5^;U 3-x>F-3-tKD4^>/-8-7+ft:vi7D [3. 2. 1] 
^i5^5'>-8-;fe;l/4^^>'^-h (Drug Metab. Dispos., 2 
0^. 596-602 (199 2^) ) ^m^X. ##M1 2X5g2Rt;3 tl^ 

3 3 

15 3-7-tfH->^P [3. 3> 1] /j—Q—fJU (2R) -2- ( (IR) 
-3. Z-i>y)V:tUi^iru^>^)V) - 2 -fc Kp^->- 2 -^xXjUXj^y 
X-h 

t-Zf^)V 9-t: Kn=^->- 3-Tlflf->i^P [3. 3. 1] Ji-y-Z~ 

20 m^mtvit. 
m^m 3 4 

3-X^^V-8-7lfe>^^P [3. 2. 13 :t^^-3— f;M5^;i^ (2 
R) -2- C (IR) -3, 3-i?yMa=yi^a^>'^)l>) -2-fcHP^'> 
-2-7xx;i/x3^yx-h 

25 (Xgl) 

3-X:^y-8-^>>?;P-8-rift:*>'i>P [3. 2. 1] :t^d^>-3- 

8-^>v;U-8-7lfev'^D [3. 2. 1] :ti>^J^-3-:t>3 3 2mg 
«)i^^b4^->X:$'>9ml^{3, CCfClT he/;^?^;^ V v'T^- h 5 5 0 
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mg, x^y-;l/0. 25mlS:raU^7A t -7>^>- K^M^!5^t)P^fc^> 

^M'yh^xi^V^'yy^- (^ffliFS : '\W>/'lfi?x9';i/= 1/1) \z 
5 T3i^ L^Hib-^i^ 2 3 6 m g 
(X5g2) 

3-X^V-8-'^>v;i/-8-71ft*>'i7n [3. 2. 1] 

8-^>e^;v-8-Tiftfv^'n [3. 2. 1] ^^^y-z-tiM^^^-V^) 

10 ;l'2 3 6nigS«:^m3m 1 fc^^t, 1 2^PBl»mz5SLfe^. tK^MJEE^^ 

15 mx9^;|.= l/l) fcTi|tSgU^^^!il2 2 5mg^£#fc, 
(X@3) 

(3-x4^v-8-^>>?;i/-8-yifi^v'j:7D [3. 2. 13 :^^7^$'-3- 
-r;^) ^5";U (2R) -2- ( (IR) - 3. 3 --Jy)i^:tUi^iru^>^)V) 

- 2 - h h* o^i^- 2 - 7 xr:;i/X^ / X- h ©-^^ 

20 ^^jl' 3-X^y-8-^>i^;l'-8-T-tftf->^D [3. 2. 1] ;t^i5^ 
> - 3 - A;P3j?^-> b Srffl ViT, 1 3 X@ 2 m^^M 1 2 2 ^ 

(1^4) 

3-X:^^y-8-7-y'tri>i^D [3. 2. 1] 3-'1';M5';1/ (2 

25 R) -2- ( (IR) -3, 3--Jy)V^U-yCfU^yf-)V) -2-fcKD^v' 

- 2 - 7 xx;px:$' y X- b (O^^ 
(3-X:^y-8-'^>5^;i/-8-7-tftf>'^n [3. 2. l] :t^^iS'-3- 

-f;!/) ^5^;!^ (2R) -2 - ( (IR) -3, Z--Jy)V:^Uzy^U^>^)V) 

- 2 - 1 H P^rv'- 2 - 7 xx;i/Xt$' y X- h 8 2 m g iS' y 5 m 1 M 
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iz. jmitn^i^^yA-mmmi Bms^iQX. 7mMm%T. m^jejct 

5 5mg^#;fe. 
#%M3 5 

5 (3aR, 6 aS)-;t^^bFP'>^n^>:$^(c)Ha-;i^-5~-f;i/ (2 
R) -2- ( (IR) -3. 3-y7;t/:tn'>^D^>^JP) -2-b:Ha^^ 
-2-7xr:jpx^/x>-h 

t-Zf^JV (3aR. 6 aS) -5-tHa^i^A,4iH:Mi}5Di/^py<^>^ 
[c] t!D-;i/-2 ClH) -:fy)l^^->U-'h (W098 0 6 720fBtfe) ^ 
10 ^^^X. 1 2Xg2 5:0?3i:I^^(D:Sri£(CT^a>ffc-&tl^^Lfe, 

##M3 6 

2. 4-c i s-2-tf:n;t.e^US^>-4— rjP (2R) -2- ( (IR) 

-3, 3-$^7;i^^a>-^a^>5^;[^) -2-fc: hp:^;^- 2 -7x-;i/x^/ 

15 t-:r5^;i/ 2, 4-c i s -4-th'P^v'-2-fx;i/T-h^t }*neu 
->*>-l (2H) -*;l'2}?:^i^I/>-h$^ViT, ##«?iJl 2X^2&1)^3 tj^;^ 

3 7 

(4-tiHD^->e^U>?>-4— (2R) - ( (IR) -3. 
20 3-v^7>>l/:tP'>^D^>^;i/) -2-bt^D^v-2-7xx;PX^yx- h 
(X@l) 

t-'f^Jl 4-^5^k>xh7tHDfcrU>^>-'l (2H) 

:*'(b^5^/'PhU 7xx;i/7i>X3i^X^7A9 8 emgOx h^h Kp7^>2 Cm 
25 m»> ^!k?^T, 1. 6 3M n-:/5";i^U5^^7i^/'^c:^=^i5->^Ml. 8 7in 

thfc^. t-f^JU 4-:t4^y7^h^t HPfcrUv>-l (2H) 
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>-l (2H) -iJJU^^zyU-hO-^^ 

t'-^^jV 4-p^5"l/>xh7tHatrU>^>-l (2H) 
-h9 8mg©xh7tHP7^>-7K(l : 1) 2mljS^lC, N-;>^5^JP ^: 
jl/iJ^UV-^r^Vl^S 8mg> Rl52%M<b:tX5'^A0. Iml^rO'ClCT 

10 tt^, [Sims I;: T 2 9#rBm#L.fe. KitmzMmmi- h u a^jd^, 3 o 

(4-t: h'n:^|^>'t°^U>'>-4-'1';i/) (2R) - ( (IR) -3. 

15 s-z^y}V:tniyifa^y^)l) -2-tHn:^>/-2-7x:i;i/X;5'yx- h 

>-i (2H) -:^7jvJi?+s/v-h^MVi, ^mmi 2xm2m^3 tmuo^:^ 

20 ##^3 8 

(iR) -1 -fcr^u>^>-4— f;i/x5^;i^ (2r) - 2- ( (ir) -3, 

3-i^y)V:i-Uiy^n^>^}U) -2-t:HP^->- 2-7xXJl^X^/X— h 
(XSl) 

t-:/9=-;i/ 4- ( (IS) - i-t}^D^iyx5';i') xh^bFneuv> 

25 -1 (2H) -:*7Jl/#=^^i/l^-h©-&*K 

(R) - <+) -a-^^)V~4-\tV=J>^^y-)Vl0dmg<D2%Mm: 

^^afcTi. swa^b^o hMbfc^, mm^msMi:iy. 
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yy^- mmmm ; mwt:ii^)v/'^^^>= 2/1) \zxmm hmmit^^^ 4 
(xa2) 

t-:f^)v 4- ( (IS) -1-t kp^s^x^jw 5^h^fcKab;u-:^> 
-1 (2H) -:^;i/3i?:^-->u-h5£fflvi, ##«?gi 2xS2S.rjt3<i:ig^i©:;&-?* 

10 3 9 

2-\f^yi:^JjL^)U (2R) -2- ( (1 R) -3. 3-z^y}V^U->^ 
D^>^;i/) -2-bHa4^'>-2-7x:n;i/X:»/X'-K 
t->^5^;i/ 4- (2-t:Ka4^>'X^;W T" h^th'ntf^$;>-i (2H) 

15 m^mMl^Tco 

##^9|4 0 

2- y$yx^;v (2R) -2- ( (ir) -3. z--jy}v^u-y^u^ 
>^)V) -2-fcKp:^>^-2-7xr:;i^x^/x-K 

3- 75y:/Dtf;i. (2R) -2- ( (ir) -3, 3 -i^7;P:tP->^p 
-^>5=-;i/) -2-hKP^5>-2-7xx;i/x^yx-h 

t-r/^^jP 3-t KP4^i/:fae;t/:^7~A;»^-hSrfflK ##«^i2x@2 

##^J4 2 

3- (;;^5";l/T$y) ypK;i/ (2R) -2- ( (IR) -3. 3-yy;U 
:tP->^ P^>g^;P) - 2 - 1: H P^->- 2 - 7x:::>)l/X^y X- h 
(XSl) 
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3- K>v^;i'75y) :/nt!;i/ (2R) -2- ( (ir) -3, 3 --77 

3-T$>'>^Dtr;i/ (2R) -2- ( (iR) -3. z-vyMui^i;u 
^y^^M -2-t Hn=^^>'-2-7xn;l'X:$^/x-h8 ImsO:^^ 

10 sim^t:^ti^#;'io 

(X@2) 

3- i^>-:^)U 7sy) :/pt?;u (2R) -2- ( (ir) -3, 

3 -e?7;i/:tD>'^P^>5';l/) -2-t}5a;^^/_2-7x-;i/X:$'yx-h 

15 3- (^>>';V75/) :/DkVW (2R) -2- ( (IR) -3, 3-v7 
n u^>^)V) - 2 - 1 H n^^^i/- 2-7 xxjI/X:?' y x- Mc^L . 

(X5g3) 

3- i^^)V7^/) ^^DtfJP (2R) -2- ( (IR) -3, 3->^7;l/ 
20 :^Uiyi^ti^>^)V) -2-tHP^>'-2 -7xx;VXi$'yX'-h<?)^fife 

3- (^>i>;w :/Dfc!;i/ (2R) -2- ( (ir) -3, 
3-Vy)Vtu'^^a^>'^)V) -2-t h•□^>'-2-7xx;^X:$^yx-h 
25 mm^m&w^i^. ^mit^^ 3 2 m g ^mt. 

##«a|4 3 

4- 7^/:f^JV (2R) -2- ( (IR) -3. 3 -z^yjlrtUzyj^uK 
>^JV) - 2-b Ka4^->- 2-7xx;i/X^yx-h 
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1, 4- t r an s-4-7$/$^^a^:^->;l/ (2R) -2- ( (1 R) 
-3. 3-Py}V:tu->^u^>^jV) -2-bHP»->-2-7xz:;vx^y 

5 X-h 

t-y^;U N- (t r ans-4-tHD:^^>'->i^D^^>';U) 
h (WO 9 4 2 4 0 9 3 mO 1 2Xg 25:0^3 tl^liCD:£rfe{C 

miM4 5 

10 1, 4-c i s - 4-75/ Vf^D^:^y;l/ (2R) -2- ( (IR) -3, 
3-y7;i/:ro^^n^>^;V) -2-ht^D^v— 2-73:X;l^X;$^/X-K 
t-':f'^)V N-(c i s -4-t HD^^->>'i'D^:^^2^;U);J:7W\';)t~h (W 
09424093 SrM V\ 1 2 1@ 2 Rt^ 3 t l^filO^Ef ^fefcT^Jg 

15 ##^J4 6 

1. 3- t r an s-3-75yy^^P:/5^;i/ (2R) -2- ( (1 R) - 
3, 3->?7;W:j-P'>^P^>g";U) -2-bKD^v— 2-7xXj|/X:$^yx 

nL 

t-y5^;l/ N- ( t r a n s - 3-b f^D^>'v'/7D7'5^;i/) 
20 (WO 9 4 2 4 0 9 3 $m.) ##M 1 2 X@ 2 3 t |Rl^©;5'j£l;:T 

##^a|4 7 

1, 3-c i s -3-7 5.^1/^ a:/9')V (2R) -2- ( (1 R) -3, 
3 -i^y)V:tazy^aO'f-)\^) - 2 - b Ka=t^i^- 2 - 7xx;i.x:$^ yx—h 
25 t-T'^^;!/ N- (c i s -3-bKD^i/S^i7P7^5^;P) 

0942409 3iBi^) ^m^\ 2xm2^z^3 tmm<D-^mizxmm 

##f[|4 8 

(IS, 4S) -4-75y-2->/j7D/'<>xx;l/ (2R) -2- ( (1 
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R) -3, 3-i^y)V:^azy^a^>^)V) -2-hHP=^>— 2-7x:i;|/X 

t-:/^;p N- ((IS. 4S) - 4-tHD^^^'>-2-'>^D^>xx;0 
;if— Ajj^— h( J o u r n a 1 of me d i c i n a 1 c h em i s t r y, 

5 3 5#, 3 1 9 6 (1 9 9 2^) f5«) ##f j 1 2 X@ 2 SlU? 3 d^l^m 

#5t*«J4 9 

(IR. 3R) -3-7S/->j^P^>^Jl/ (2R) -2~ ( (IR) -3. 
5-i^y)Vttii^i7U^>'^)V) -2-fc HP^>--2-7xX;i/X:$^/X~h 

10 uni) 

i-zr^)\ (IR, 3R) - 3- ( (2R) -2- ( (IR) -3. 3->? 
7;V:e-0->5?D^>^» - 2 -b KD^v'" 2 -7xZ:;l/Xi?y'f 

P^m4 SVnft t (IR, 3R) -3- ( (2R) -2- ( (1 

15 R) -3, Z--Jy )VtU'y!;u^y^)V) -2-bHP^i^-2-:7xn;vx 

Ii'fbi-&tl2 8mg^#fco 
20 (X@2) 

(IR. 3R) -3-TSyv'^P^>5^;V (2R) -2- ( (1 R) -3, 

3-py)V^uiy^u^y9-}V) -2-tb'p:^j/- 2-7xx;vxiS'yx-h 

t-:/^;l' (IR, 3R) -3- ( (2R) -2- ( (IR) -3, 3-v 
25 7;W:tP->^P'^>5^JW -2-tHP^v'- 2-7xr:;Ux^/<;V:^-^v') 
zy^U^>i$^>- l--i})V-^^->U-h^m^\ ##M1 2Xg3tI^m©7?^ 

5 0 

\^K^Ji^y-4~^)U (2R) - ( (IR) -3. S-'J7)Vtaiyi7a^ 
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>^)V) -2-bHP4^v-2- (4-7;i/:j-P7x-Jl/) x^yx-h 

- -( 2 R) - 2 - ( ( 1 R) - 3V 3-i>y )V:t n'y^ OO^)V) - 2 - 1 K 

5 5 1- 

tf^U>^>-4--f;i/ (2R) - ( (IR) -3, 3-i^y}V:tnz/i;u^ 

(2R) -2- ( (IR) -3, 3-v^7;i/:rP>'^P^>^;U) -2-bK 
P^j/-2- (4-^PP:7xx;I/) B^^fflVi. 0^Mi2xn2mS3 tm 

5 2 

b!^U>^>-4— YJV (2R) - ( (IR) -3. 3->>7Jl/:tP->^P^ 
>^)V) -2-t: HP^>^-2- (4-:/P^7xX;|/) X;$^/X- h 

(2R) -2- ( (IR) -3. 3->f7;i':tP>'i:7pv^>^;p) -2-bH 

15 p^v'-2- (4-yp^7xx;v) s^^^Mu, ^mn2xm2m^3tm 
0^ms3 

lf^U>^>-4— f (2R) - ( (IR) -3. 3-y7;l/:tP->^P^ 
>^)l) -2-hFP^->-2- (2, 4->^:7;i/:tP7xXJl/) X^/X-h 
20 (2R) -2- ( (IR) -3, 3->'7;V:tPi/i^P^>5^;l') -2-bH 
D+>'-2- (2, 4->'7;i/:e-P7xx;i/) i^^^fflVi. ##«HJ12X@2R 

##^^5 4 

fcf^'jv>-4— (2R) - ( (IR) -3. 3->?7;V:tP->^P^ 
25 >^)V) -2-bHP^S^-2- (2-^PD7xXJl/) X^/X-K 

(2R) -2- ( (IR) -3. 3-v?7;U:tP5^i^P^>^;U) -2-bH 
n^$^-2- (2-j^pn7xx;W g^m*fflV\ 2X@2^tr;^3 <hj^ 

mms 5 
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tf^U>^>-4--r;V (2R) - ( (iR) -3. s-i^yjl^to-y^u^ 

y=S-)V) -2-bFP^->- 2- (1. 3-^>\/>^:t^V-;i/-5-<;V) X 
(2R) -2- ( (IR) -3, Z-^^y)]^^Ui/ifXi^y^)V) -2-t:K 

##^f!15 6 

bf^U>^>-4— f JU (2R) - ( (IR) -3, Z-K^yMul^jtu^ 

10 (xm 1 ) 

t-^'^^;!^ 4- ( (2R) -2- ( (IR) -3, 3 - J?7;i/:^-P5^i? 

-2-tHD^>'-2- (4-ifx;i/>'xx;v) x^/<;v^^S/) ^ 

##M5 2-e#fct 4- ( (2r) -2- ( (iR) -3. 3->^ 
15 y)V^uy^u^>9-)V) -2-k Kn^^v- 2 - (4-:/p^7x~;i/) x^' 

T'h9tKDeU>'>- 1 (2H) -*;V:i|^^->lx-h 1 2 5m 
g <Di^t^1i'>4 m 1 ^mfCT t'x;V b U n - >^5^;l/XX 0 , 10ml, 

X h h U 7 iXjl/A ^J^ii^ A 2 0 m g S^ID^. ^m#H^T 1 1 CC (CT 
2 4Btr9lM^I^L^. M&J^JEW^b. H2l&l1^mx^;i/(CT#IRU, tK, 

mx^}v= 4/1) \zxmuhmmit^!^ 9 0 m g ^#;feo 

(X^2) 

t-T'^^;!/ 4- ( (2R) -2- ( (IR) -3. 3 ~z^y )V:tuyi;u< 
25 -2-t:HP^v-2- (4-tix;V7xx;p) x^S^y-f jl/:^^?/) x 

b7bKPtfUv^>-l (2H) -iJ}Vt^^i^U-h^m^\ ##«»I12I@3 

tf^U>?>-4-^;i/ (2R) - ( (IR) -3. 3-i^y)Vtny^a^ 
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>^)V) -2-bHa4^e^-2- (4-x^;i/7x:nji.) x^yx-h 
t'-^^jv 4- ( (2R) -2- ( (IR) -3. s-i^yMui^^a^ 

y^M -2-bHD^S/-2- (4-X5^;i/7xx;W X^/'r;V':^^>') 7" 
5 h^tHnt°US>>-l (2H) -1:i}Vt^^yV-V(D^^ 

##M5 6T#;tt-:^^;l/ 4- ( (2R) -2- ( (IR) -3. 3-5^ 
yjVtuiy^u^y^jV) -2-b}«D:^$^-2- (4-ifx;i/7xx;W XiS' 
xh^hKPbU->'>-l (2H) -*;l'#4^S^^-h5 Omg 

10 T^ -^M^ffifcT 6^TO#Lfc. Kum^^y^ hMMv. mm^m&^^v. 

(I@2) 

. t-:/^)V 4- ( (2R) -2- ( (IR) -3, 3-5^7;V:rD->i^D^ 

>^)i) -2-t h*p^i/-2- (4-x5^;i/7xx;p) x^/-r;i^:t^-» X- 

15 h^hh'Dtr 'J>?>-1 (2H) -;^3;l/3j^:^'>l/-h^fflV^ ##fjl2X@3 
##09 5 8 

if^uy>-4--f;P (2R) - ( (IR) -3. 3->fy)V:tUz^^a^ 
y^M -2-bKa^'>-2- (4-^5^;i/7xxjW x^yx-h 

20 (X@ 1 ) 

i-:f^)V 4- ( (2R) -2- ( (IR) -3, 3 ->»7;P:tn5^^ 

>5^;i') -2- tb*D^~>-2- (4- (t:HD^->p^5^;p) 7xx;w) xrj^y 

##M5 6l?#fet 4- ( (2R) -2- ( (IR) -3, S-z^ 

25 y}V:^u-y!7u^y^)V) - 2 - h h*n:^^-j^- 2 - (4-e:^;P7xx;p) x^s^ 

y'f;P:t4^>') xb7tHDfc!U>^>-l (2H) -:^7;l'2|?=^>'V-b6 9mg 
b^t HP7^>-7K (1:1) 2iiil^{c:, 7l^'>^^:^^U':7A8 5 

mg, mJ^2%mm\:.-t7.^^ho, im i ^cc ferial. |wi^a^{cTira 
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mm^mB-^^v. %^nrcmm<D;f^^ /-jvimimmz. 7mi\:t-om^h 
U!>Aiomg*«. lo^rmwi^fcWi. 7-th>^Mxrzo K^mmm 

5 tco M^MM^u ni^nrcnm^^wmm^u'^h^yy^- (Ki e 

selgel^**60F254. Art5744 i^JV^^U) > 

1/1) t Ti»il U> ^Sfb^*^ 4 2 ra g mm^mM t Lxntco 
(I@2) 

t'-f^-JV 4- ( (2R) -2- ( (IR) -3, 3-5^7;i/^PS/i?D^ 
10 >5^;W - 2-tFa^>^-2- (4- ( (T'fe5^;V:t^5/) 7x-;i/) 
X^/^JVt^^z^) 7^h7tKut°U>^>- 1 (2H) -;!!j;i/jJ?4^>^^-h<D^ 
fife 

t->^5^;l' 4- ( (2R) -2- ( (IR) -3. 3 -';^7;i/:tn>'^a^ 
>5^;l/) -2-bKD:^i/-2- (4- (bKn^v^g^;V) 7xr:;i/) x^y 
15 ■i)V:t^-y) r-hyii]^O^Viy>-l (2H) h4 2mgCD 

i7DDjjN;V'A2mm^gtC. hUxg^;V75>0. O 1 5m 1 , ^StKI^^O. 0 

imK -j^^}V7^/^^)i^>2mg^m;km^. ^u^xim^mwvft> 

20 - (Ki e se 1 ge l'^"60F2S4, Ar t 5 744 . ^=^1)- 

>/Wn:^^)\^=2/\) fcXiWMb. gM^b'&«fe4 2mg^^il^tfij|^«feMi:U 

(XS3) 

t-7'5^;l/ 4- ( (2R) -2- ( (IR) -3, 3--:^7;i':tDv/7P^ 
26 -2-tKn^->-2- (4-^5^;i/7xx;l/) X:$'/-1';P:t-4^>') y- 

h7hKDtrue?>-l (2H) -;i!j;V:a^:^^v^-hOD^lK 

t_^5P;i, 4- ( (2R) -2- ( (1 R) -3, Z-^'JyMUi/^U^ 
yj-)V) -2-h>*D^i/-2- (4- ( i7t$^)l^:t^'y) 7xX;U) 

xi5^y-r;i/:4-^v') xh^fcHPtfu-:^>- 1 (2h) -:^7Ji/3fN^>'U-h4 2 
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ymmm^y. 'gMmtri emmm^Lrco Rn^m^'ty^hmMu mm 

(X@4) 

5 \d^^)i^>- 4-^)1 (2R) - ( (IR) -3, 3 --yyjl:^aiyi^ 

y^M -2-tHD+>'-2- (4-^^)Uy:c:z}U) xa^yx-hc^'&fijc 

t-zr^)U 4- ( (2R) -2- ( (IR) -3, 
h^t Kot!Ui^>-l (2H) -*;i/^^^->WhSffiV^ ##M12I@3 
##M5 9 

t;^u-:^>-4— f;M^;u (2r) -2 - ( (i r) - 3. 3->^7;u:^ 

il 

15 (2R) -2- ( (IR) -3, Z--jy)V:^Uzy^U^y^)V) -2-hF 

u^y-2- (4-i7DD7xx;i/) g^m&D^N- t -:/b^^^;;!j;)/2|^x;w-4 

##^J 6 0 

20 \d^f)^>-4—()V^^)V (2R) -2- ( (IR) -3. 3->^7;l/:t 

o->^a^>5=-;W) -2-fc kd:^>>-2- (4--:/a^7xx;i/) x^yx— 

Jl 

(2R) -2- ( (IR) -3, 3->'7;U:rD>'i7D^>5^;i.) -2-bH 
n4^^^-2- (4-^D^:7xx;i/) @^®S.c;n- t -7'h^>':^;i.fc;i.-4 
25 -tf'^U>'>^i$'y-;l'^ffiViT, ##««J1 2X@2 5:t;3iTO®;^i£fCT^ 

\f^f}i^>-4--()V;^^)V (2R) -2- ( ( 1 R) -3. 
ui/^u^>=^)V) -2-b Ha=^->-2- (4-lfxj|/7xx;i/) x^yx- 
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0^m6OX'mzt-':f^)V 4- ( ( (2R) -2- ( (1 R) -3, 3- 
-Jy)l:tUzy^U^y^M -2-tHP^>'-2- (4 -:/P^r7x:n;W X 

i^z-fM^^y) T-h7th*neuv>- 1 (2H) -ij}VTj^^i/U- 
e<Ui^>-4— r;M5^;i^ (2r) -2- ( (ir) -3. s-z^yM 

Ui/^u^>^)V) -2-l::Pa^5/-2- (4 -;<5^;i/7xr.;|/) X^/X- 

10 ##^J6 lT#^ct-7'5^;i/ 4-(((2R)-2-((1R)-3, 3- 
^yMu-yi7no^}V) -2-t Fp4^>'-2- (4-tf:n;i.7xr:;U) x 

P^me 3 

15 tf^uy>-4— r;i/^^;i^ (2r) -2- ( (ir) -3. z-vy)V:^ 

#%^J6 iT#fct 4- ( ( (2R) - 2- ( (ir) -3, 3- 
>^7;i/:tO'>^n^>5^;i/) -2-hKo^->-2- (4-i:fn;U7xn;V) x 

##^S!6 4 

H^US^>-4— (2R) -2- ( (ir, 4R) -3, 3-v 

7;P:ta-4-hHP^->->^a^>g^;i^) -2-fcHa^>^- 2-7xx;i/X 

25 ^yx-h 

(2R) -2- ( (IR, 4R) -3, 3-$^7;W:tP-4-tHP^v>'^ 

n^>5^;i/) -2-\LYu^^y-2-y3u:=.)VWWBaS'H- t -^'h^^v*;!/!}? 
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##^«!6 5 

2- (tf^Uv^>-4-^;P) X^;|/ (2R) - ( (IR) -3. 

)VtxJz^^o^>'^)V) -2-tiHn^$/-2- (4-:i^nn:7xn» x^y 
x-h 

5 (2R) -2 - ( (IR) -3, S--Jy)V:tUZy^U^y^)l) -2-tiK 

(4-^nP7x:n;i/) mWRZ^t-^^)U 4- (2-hHo^ 
vX5^» xb^t HotfU>>>-l (2H) -*;pxH^->l/~h^fflViT, # 

p^me 6 

10 2- (tf^U v>-4— I*;!/) X9^;U (2R) - ( (IR) -3. 3--::^7 

Mui/i7u^y^)V) -2-fc:Ka4^y-2- (4 -:/P^7xx;i/) x^y 
x-b 

(2R) -2- ( (IR) -3. ^--jyMu-y^U^y^M -2-tH 
P+v-2- (4->^D^7xx;U) 1im.m^t-^^}V 4- (2-hbO^ 
15 5>X5^;U) xb^l::bDtfU>'>- 1 (2H) -;«7;i'5j^4^>/l/- h^fflViT. # 

#^1 2x@2s.rx3 tnmo-j5m\zxmm\t^m^mt\^i?io 

3- X>K-8-7'tfe->:^P [3. 2. 1] :t^^-3— r;P (2R) - 
2- ((IR) -3. 3->^7;U:tP^^P^>5^;U) - 2 - fc: b P4^->- 2 - 

20 (4-^pP7xx;V) x^yx-h 

(2R) -2- ( (IR) -3, S—yy)V:ta->^0^>^)V) -2-l:K 
(4-^nuy3L-)],) f^maSt-Zf^JV 3-X>K-3-t 
KP^'>-8-T*tftfS'^^P [3. 2. 1] :t^^>-8-ijJV7^^zyU-h^ 

25 #%M 6 8 

3-X>H-8-7-tftf>^^P [3. 2. 1] ti7^-3-^)l (2R) - 
2- ( (IR) -3, 3->?7;i/:j-p->^P^>5^;i/) -2-b:HD^->-2- 

(4-7p^7xn;i/) x^yx"h 

(2R) -2- ( (IR) -3. 3-i?7;V:tP>^i7D^>g=-;U) -2-bb 
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n^->-2- (4-7*D^::7x-;U) mMRZ^ t -y'^JV 3-X>H-3-t: 
\in^-y-8-71f\f-y^U [3. 2. 1] :^^i^y-8-1])V:^^z^]^-h^ 

##^J6 9 

5 3-X>K-8-71flf'>^D [3. 2. 1] tC'^-3-^)i' (2R) - 
2- ( (IR) -3, 3--:^7A^n->f>D^>5";l^) -2-\i\iU^zy-2- 

(2. A--jyMuyaL-}V) xjy/x-h 

(2R) -2- ( (IR) -3, 3-v7;P:tD>'i7D'^>5^;0 -2-hh' 

u^i/-2- (2. 4-':?7;p:ta7:iix;i/) i^^Wt-p^^;i^ 3-X>K 

10 -S-tFn^^v-S-rifH-^^'n [3. 2. l] :^^^>-^-tl}Vi!^^zy 

(3R) -\dnVi^>-3-'i)V (2R) -2- ( (1 R) -3, 3-Py 
15 MU-y^U^y^)V) -2-1:: HP^->-2- (4 -7;i/:rP7x-;i/) X^ 

yx-h 

(2R) -2- ( (IE) -3. 3-i^y)V:tXJ->{7tl^>'^)V) -2-fc:K 
u^-y-2- U-yMuy3L::i)V) m^Wt-:f^)V (3R) -3-b 

\in^-yiiuVi^y- i-t})l^^zy\y-h^m^^x. 2X@2R?^3 

mm? 1 

(3R) -tfPUv^>-3— r;l^ (2R) -2- ( (1 R) -3, 3-v7 

;i/:tn'>^D^>^» -2-bHP^>^-2- (4-!^Pn7xx;i/) x^y 
x-h 

25 (2R) -2- ( (IR) -3. 3 -py)V:tUz^^a^>'^)V) -2-bH 
P^>'-2- (4-^7PP7xx;i/) mmcXSt-'^5')V (3R) -3-bH 
o^^-S^fcfPUv^V-l-Jbi^st^st^S^V—h&ffiViT, ZXmimSt 

7 2 
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(3R) -ep'jS^>-3-'f;l/ (2R) -2- ( (IR) -3. 

(2R) -2- ( (IR) -3, Z-'-Jy)V-tUi/i;u^y^)V) -2-liK 
5 D4^i/-2- (4-:/o^:7xx;i/) i^l?S.c;t -7'5";i' (3R) -3-bF 
D4^>'fcfDUi^>-l-;<7;i'3f?^^^'>l/-hSrffiLiT. 2ia2RtX3t 

##«a!7 3 

(3R) -bra'Jv?>-3— r;u (2r) -2- ( (IR) -3. z-i:?y 
10 ;i>:tD->^P^>5^;P) -2-hKD^->-2- (4-;>^5^;P7xx;i/) x^y 
x-h 

##M7 2-e#fct-::^^;u (3r) -3- ( ( (2r) -2- ( (ir) 

xx;p) xrS'/'fju) :t^y) \iu\)vy- i-ts)vt^^yV'-v^m^\ ## 
15 «s| 5 6 1 ms^m 5 7 1 l^1i®:&^{;:T^^k;'&ti*'g'fife 
#%|nj7 4 

(3S) -tfD'J>?>- 3— r;l^ (2R) -2- ( (IR) -3, 3--jy 
;i/:tP->^a^>5^;i/) -2-l::l^P^y-2- (4 -yMuy x.-JU) x^ 

yx-h 

20 (2R) -2- ( (IR) -3, z-'jyMuyipu<y^)V) -2-tH 
o^'>-2- u-y)Vtuyx.zL}V) mmaf-t-^^)v (3S) -s-t 

##M 7 5 

26 (3S) -I:fDU>^>-3— (2R) -2- ( (IR) -3. 3-^7 

Muy^u^y=^)V) -2-bHP^->-2- (4-:^PD7xx;t^) x y 
x-h 

(2R) -2- ( (IR) -3. 3--yy)Vtuy^u^y^jv) -2-t:^; 
u^y-2- (4-i?pp7xx;u) mmi^z^t-:f^)V (3S) -3-tH 
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6 

(3S) -tfDU5^>-3— fJP (2R) -2- ( (IR) -3. 3-~v7 
5 ;p:tD'>;^P^>5^;P) -2-1:: Ka^v— 2- (4-yp^7x-;i/) y 

(2R) -2- ( (IR) -3, 3->?:7;U^Di/i^D^>5^;P) -2-tlK 

□:^.>_2- (4-:/Dt>'xx;i.) H^mBLCJCt-r/^";!/ (3S) -3-tK 

##f(|7 7 

( (4S) -2-^;r^yA:^-»bl^Db?'JS>»>-4-^;p) (2 

R) -2- ( (IR) -3> Z-Vy)V^U-y!;n^y^)V) -2-fc:FD^>- 
- 2 -7xx;i^X:$^yx— h 
15 (XS 1 ) 

2- ( (4R) -2. 2-v?^g^;P-l, 3-z^t^Vy>~4-^)l') J-^ 
>- 1 -:t-;P<D'&^ 

2- ( (4R) -2. 2-5^^5^;i'-l, z-V:^^V^>- A—^ 
)V) r^J— M . 0 g0>'x5^;i'X— 5^;i/2 9 m 1 Mfc, ^!fCv^T> TK^fb'J 
20 ^^?AT;1'5X'^A1 1 Omg<£JB^, l^jtaMtTl 2NrP^^J^L;fc. 

S:il^ffiW*-r S 21 ^ t J: D ^{t:^«& 7 8 2 m g 
(X@2) 

1. 2- ( (4R) -2, 2-v^^;i/-l, Z-i^:^^y^>-A~^)V) 
25 X5^;1'7>?HC0'B-^ 

2- ( (4R) -2. 2-i?>t9^;i'-l, 3->^:^-+y^>-4-'f;W X^S^ 
>- l-:t-;i/7 8 2mg0ff^X5^;i/2 Iml^^fc, h'JX5^;l/75>l. 

5ml S:(:Ktl{b;<^>X;i/:^x;U6 4 3mgSrm>^?a{CT3 Oi^^WM^^l^^, 
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mm : ^^it>/@?Mx5^;i/= 5 / 1 ) \z-xmmhmmih-^^ i o 2 mg ^#fc„ 

(X@3) 

1- < (3R) -4-t-:/^;v (>^^5^;U) rr^Sz-S-tKD^^^ 

10 1. 2- ( (4R) -2, 2-v?^9^;i/- 1, 3->':t^V7>-4— 

X5^;P7i>h'2. 2g©xh7t HD7^>1 5mlS?K{c:. 2N^^6ml<& 

jn;^> ^iatT2i^^is#Lfco #e.nfc^g©>?^5^ 
;i/3t:;PA T 5 K 2 5 m 1 ^^SJc. t - v^p< u d u H 2 . 0 g 

ft. 

mm 4) 

20 1- ( (IS) -1- ( (t-:;^5^;i/ (z^:^^;v) -y^jjv) :t^->>^^M - 

3-h'J7lf-l, 2-5^X>-2— re75;pyDtf;P) 75?^©^^ 
1- ( (3R) -A-t-^^)V ->y;i^) :t*->-3-tPn:^ 

i^:f^)]^) 7-j\^^mv\ xmztmmo-i^mizxmmit^m^mmhr^, 

(IS 5) 

25 (3S) -4- (t-:f^)V (v^^^JU) vU;i') ^^->>^^>-l. 3->? 
75>©'&fig 

■ 1- ( (IS) -1- ( (t-^^)V (i^^^M ^^-y:^^)V) - 

3-hU71f-l, 2-Vxy-2—(^S.}V-fu\d.)V) 7>'K3 7 9mg0;^ 
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(X@6) 

(4S) -4- (hKD^S/;pt?;P) 7"h7t:KnHU5>?>-2 (IH) - 

<3S) -4- (t-:/9^;u i-u;u) t^>':/^>~i, z-z? 

10 =1/1) CT^igb, #e>nfc'(b-&tiwxh^t H^7^>2mlM^^CT•h 
15 (Xg?) 

( (4S) -2-5^:r^yA:^itt:KntfiJ55?>-4-'l';W (2 
R) -2- ( (IR) -3. Z-VyMul/i;u^>^)V) -2-tHD^i/ 
- 2 -7x:i;i'X^y X- h©^^ 

(2R) -2- ( (IR) -3. 3-$?7;P:tnixi:7D^>^;i/) -2-tH 
20 P4^'>-2-7x:i;H^^S.t;^ (4S) -4- (t:Ho^f^/5^;U) xh^tH 
□ lfU5i^>-2 (IH) ~5^:t>S:ffiViT. ##«9J1 2XS2tl^;^®;^5S{;: 

#%M7 8 

( (4R) -2-5^:t^y^=^•t^bHPlfUa>^>-4— -r;i/) (2 
25 R) -2- ( (IR) -3. 3-yy;i^^Dyjyp^>^;H -2-b:KD^'> 
-2-7xr:;i.x^yx'-h 

^^^'^P 2- ( (4S) -2. 2->?pt5^;P- 1, 3-v:f^V7>-4-'f 
#%^J 7 9 
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2-^:t=^VA=^ij-bHPeU$>^>-5— f;l/ (2R) -2- ( (IR) 

-3. i --jy )Vtui^i7u^y=f-~)V) -2-bKa=^i/-"2-7xn;i/X;$^y 

(2R) -2- ( (IR) -3, Z--Jy}VtUzy^U^>'^)V) -2-hK 
5 0:^5/- 2 -7xx;n^^S.tX5-bKn^i/Tb7k Ha tfU^$^>- 2 (i 

H) -^r^y mm^O 1 - 1 2 8 9 7 OEit) $rfflUT> #%«SJ1 2X=|i2 t 

mnmi 

nmm 1 (Dit'^^ 0 . 1 g ^^m^m!^ 9 o o m i s}r^a:fct^7K 
mmm2 

m^m 1 ©ib-^^ 1 0 g tmm 7 0 g ^^5^ 1 0 omg sip 

15 ffl©*}^5S®AI§{C^«L., i^»*®AM3^i ( 1 BiA4 0 0 A g ) i b?t, 

20 fflitigi4^^-riit;^>^e». ig^®^m^^©^M^jtLTWfflT^^o 
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if ^ © 



(1) (I) 

Ar O 
II 

— C — O — A 



HO 



(I) 



1 



[5S;4', A\t^ (ao) (bo) 



,6 



— B^-Nt. (ao) — B*— N^^N (bo) 



/^«^ / \ 

mm^s ^^^i^uyxim^m^^u^m^^ 2 ts: b i o ©«ssix«>F«a?B 
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(4) A-^t^ (ao) 




(ao) 



(5) A-m. (ai) 

lX(i2^^5feb;R23S^iaCR3«> ^W.^tm.^\.X. 7x-;i.mTSm$tlT 
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(6) Aidi^ (ag) 



— (CH2)k 



-r^^-^^ Z^^'"'' r^,^^ 



X- .-R^' 



(32) 



(7) A;6«^ (a,) 

(8) A:6S^ (a4) 



•(CH2)k-<^N*^ (33) 



d21 



(34) 



(CH2)k 



15 i^^. k\to. ix\t2^mmL;R^^msR^Ht. ^n^rvmLVx. 

2x\t3tm<Dit'^mo 

(9) k>0^~OT*^^*^5, 6. 7 XitSUmo^t-^mo 

(10) R2^&tJtR3»;6«. t*)lC^5^Jl/»T&5|»^«6. 7, 8X«9lBmo 
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5. 6, 7> 8. SXttl OlBifcO^b^tJo 

5 (12) Ar;&U-^'DD7x:i;i/'S"r^^lt^^l 1 IBi(0'fb-&#;o 
(1 3) Aii)i^ (bo) 

— B^— N^N (bo) 

jvMmM^i^uTjv^ji^m^^ibtji^m^ijM^^Mm^^^^bx^^xh^v^ 

15 ;P^;i/SXJ*-N (R8) R^Xm-^Mm^M^L ; R^lSLnRm. ^tl-^tl^ 
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